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U. S. Grain Marketing System for the 1990's: 
Alternative Policy Scenarios 
E. DEAN BALDWIN and DONALD W. LARSON 1 
INTRODUCTION 
In the 1970's, a dynamic U. S. grain marketing sys-
tem emerged in response to major changes in its com-
ponents. Changes occurred in the amount of grain 
(corn, soybeans, and wheat) produced, quantity of 
grain traded in domestic and export markets, transpor-
tation technologies, and U. S. trade policy. Grain 
handling capacity increased at production and export 
locations. Truck, rail, and barge services expanded to 
meet transportation needs, and grain flows to export 
markets increased relative to grain flows to domestic 
markets (5, 9, 10). At the same time, international trade 
agreements and embargoes created an uncertain busi-
ness environment for trading commodities. 
These changes were unexpected and caused agribus-
inesses to misallocate resources. Misallocation resulted 
1 Assoc1ate Professor and Professor, Dept of Agncultural Econom-
ICS and Rural SOCIOlogy 
in shortages of grain, grain handling facilities, and 
transportation services during the 1970's and surpluses 
during the 1980's. Surplus facilities created problems of 
asset fixity because facilities could not be used for other 
purposes. Shortages of facilities, on the other hand, 
prevented firms from providing sufficient services to 
facilitate the unexpected increases in the supply and 
demand for grain. 
Although the exact changes which will influence 
investment decisions in the grain industry in the 1990's 
are unknown, it is likely that changes in grain produc-
tion, domestic and export demand, and the cost and 
availability of transportation services will be promi-
nent factors. Since these factors are influenced in part by 
public policy decisions, the purpose of this paper is to 
present to policy makers the impact of a select set of 
policy changes on the U.S. grain marketing system. It is 
important that policy makers be informed about alter-
native scenarios so that long-term, rather than short-
FIG. 1.-Map of S-115 areas. Numbers are market areas used in S-115 study. 
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tt>rm, pohnes affe( ting grain market~ ·will be mitiated. 
Long·teim pnhcie~ are desirable bc<ame thev enable 
agribmine~smtn to make 1mpwved Ime~tment de-
n~wns. 
METHODOLOGY 
To help analyze the impact of policy changes and 
technologies on the l.'. S. gram marketing system, grain 
marketing reg10ns and export point~ located on the 
Great Lakes. the Gulf Coast, and the Atlantic and 
Pacific coasts are identified (Fig. 1 ). The criteria used to 
identify each marketing region within a state or for a 
group of state~ are: type'> of grain produced, volume of 
grain produced, historic grain flow patterns, transpor-
tation modes available, and numbers and types of ele-
vators and prote!>sing firms. 
Market ~tructure data from a 1977 industry sm vey 
identified numbers and types of elevators and manufac-
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turing firms in each region (7). Grain flow data from 
the 1970 and 1977 grain industry wrveys identified 
pwbable grain flow patterns and routes (5, 9, 10). One 
location, a city m town, in each region was identified as 
a tran!.>portation point. Personnel from the Tennessee 
Valley Authority (TV A) used the transportation route 
and point data to calculate rail, truck, and I or transport 
rates for grain among the marketing regions and to 
export points (4). 
The abme data are incorporated into a linear pro-
gramming (L. P.) model to analyze the impact of 
selected policy changes on the lJ. S. grain marketing 
system. The L. P. model, like all of its predecessors, is 
solved within the theoretical framework of perfectly 
competitive markets. 2 The objective function mini-
mizes the total cost of assembling, storing, processing, 
2The concept of perfect markets 1s d1scussed by Sosn1ck (13) 
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FIG. 2.-National grain model flow diagram illustrating generalized activities and constraints. 
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and transporting grain by 6 tramportation options 
from 59 origins to 59 destinations3 and to 8 export 
points for 3 commodities (corn, wheat, and soy beam) in 
2 time periods4 (Fig. 2). In the model, different trans-
portation options (single rail car, three car, ten car, umt 
train, truck, and barge) and combinations of these 
options transport grain among the regions and to the 
export points. For each region, the model contains one 
representative farm storage firm, four different elevator 
types, three different feed manufacturers or feed mills, 
and one corn processor, wheat miller, and soybean pro-
cessor. 5 Each of these firms can store grain during the 
two time periods and can transport grain to other firms 
and to other regions. Since the storage capacity per 
region and the supply of transportation services are not 
constrained, grain movements between time periods 
3 1 n th1s analySIS, each ong1n can be a destmat1on and each destina-
tion can be an ongm Because gra1n does not flow from trad1t1onal 
gram def1c1t areas to gram surplus areas, transportation routes and 
rates were not spec1f1ed for all opt1ons {4) 
4 T1me penod 1 mcludes the wheat, corn, and soybean harvest (July 
to December), wh1le t1me penod 2 1ncludes the w1nter livestock feedmg 
penod (December to June) 
5The f1rm types were spec1f1ed by representatives from the S-115 
comm1ttee and from secondary sources Although only four elevator 
types ex1st per reg1on, for example, the f1rms' charactenst1cs may be 
un1que among reg1ons Def1n1t1ons for the f1rm types are l1sted m a 
conference paper (7) 
NORTH DAKOTA 
(E)-Export Po1nts 
and anus~ regions are limited b' the re~pecti\e market 
region~· surpluses and disappearance~. 
Grain production, disappearance, and wrpluses or 
deficits for each region are identified from the grain 
projection analy~is de'veloped by Lazarm. Htll and 
Thomp~on (8) and from secondar~ sources (3). If disap-
pearance of a grain in a region exceeds the production 
of that grain, the marketing region is defined as a deficit 
area. In contrast, when the production of a grain 
exceed~ its disappearance, the marketing tegion is 
defined as a surplus area. The grain deficits or surpluses 
for each respective region are constrained in the model, 
and firms endogenously ship grain from surplus regions 
to deficit areas and to export points. Exports are also 
constrained in the model and are allocated among ports 
based on historic percentage shares (5, 9, 1 0). Move-
ments of grain among surplus and deficit regions and 
export points are endogenously determined by trans-
portation, assembly, and storage costs. 
Since economic activities such as drying of grain and 
the movement of grain within a region to meet local 
disappearance are not directly influenced by the nation-
al grain market, they are not included in this analysis. 
The specific details and assumptions underlying the 
model are described in a Southern Regional Research 
Bulletin, Mathematical Specifications and an L. P. 
Matrix Generator for Grain Marketing Models (2). 
(E) 
FIG. 3.-Eieven production regions and eight export points. 
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Although the L. P. model reports output for each 
policy for all 59 marketing areas and 8 export points, 
the results for the marketing areas are aggregated into 
11 production regions in order to effectively discuss and 
analyze each policy scenario (Fig. 3). These production 
regions effectively represent specialized grain produc-
tion areas, livestock regions, and surplus and/ or deficit 
grain areas. For example, the North Plains region is a 
major wheat producing area and the South Atlantic 
region is a grain deficit area which feeds large quanti-
ties of grain to livestock. 
Finally, the results reported for the baseline model 
represent what could occur in 1989190, rather than 
what will be the final outcome. The introduction of 
each policy scenario then modifies the outcomes of the 
baseline model illustrating the impact of the selected 
policy on the national grain marketing system. Since 
this analysis examines what could occur in the future, 
alternative sets of assumptions, scenarios, and input 
data can be entered into these models, an obvious 
strength of this analysis. The remainder of this bu.lletin 
presents the selected policy scenarios, assumptions and 
exogenous data for each scenario, and the results, con-
clusions, and implications. 
SELECTED POLICY SCENARIOS 
The following baseline model and ten alternative 
policy scenarios are analyzed for 1990. The baseline 
model or estimate is used throughout the analysis as the 
norm for comparative purposes and is a 1989/90 grain 
production-disappearance estimate. The next three are 
export scenarios: 2) a 64% increase (a decrease in domes-
tic grain disappearances of 50%) in the volume of grain 
exports relative to exports for the baseline scenario 
(export scenario); 3) the opening of three super export 
points: one each on the East Coast, the West Coast, and 
the Gulf (super port scenario)6 ; and 4) a 322% increase in 
the volume of grain exports via the West Coast relative 
to exports via the West Coast for the baseline scenario 
(Pacific Coast scenario). 
In addition to the a hove, four transportation scenar-
ios follow: 5) a 20% increase in rail rates for the trans-
portation of grain from surplus to deficit regions and to 
export points (20% rail rate increase scenario); 6) a 20% 
increase in barge rates for the transportation of grain 
from surplus to deficit regions and to export points 
(20% barge rate increase scenario); 7) a 30% increase in 
barge rates (30% barge rate increase scenario); and 8) a 
rail abandonment policy in which single rail car ship-
ments are eliminated in the Corn Belt (rail abandon-
ment scenario). 
The impact of converting corn into alcohol is also 
analyzed in the following two scenarios: 9) a 15% 
increase in corn production relative to the baseline sce-
nario to produce the desired alcohol (corn production 
increase and alcohol scenario); and 10) a 38% decrease in 
6 A super port IS defmed as a port wh1ch has the capac1ty to load 
vessels w1th 1 00,000 tons or more capac1ty In this opt1on, ports such 
as those on the Great Lakes wh1ch cannot handle vessels of that s1ze 
are closed. 
and 
TABLE 1.-Corn, Wheat, and Soybean Production for 1978 and Production Estimates for 1989* for the U. S. 
11 Production Regions (Millions of Bushels and Percentage Change, 1989/90). 
--
Com Wheat 
__ ·- Soyb_eans Total 
·------Regions 1978 1989 1978 1989 1978 1989 1978 1989 
-----------
·- --·~--~---··--- ---- - -
(Million bu) 
Northeast - -----------·--·-169.1 210.0 11.9 24.6 8.6 11.1 189.6 245.7 Percent Change 100 124 100 207 100 129 100 130 
Mid-Atlantic 250.5 350.5 16.7 40.6 67.6 152.6 334.8 543.7 Percent Change 100 140 100 243 100 226 100 162 
South Atlantic 124.5 218.5 6.8 13.7 71.3 194.9 201.6 427.1 Percent Change 100 176 100 201 100 273 100 211 
M,d.South 190 275.5 16.2 37.3 142.1 331.1 348.9 643.9 Percent Change 100 145 100 23a 100 133 100 185 
Delta 12.1 23.8 13.7 35.1 265.5 645.7 291.3 704.6 Percent Change 100 197 100 256 100 243 100 242 
Corn Belt 3,861.2 5,025.3 141.3 305.5 1,009.4 2,049.0 5,011.9 7,379.8 
Percent Change 100 130 100 216 100 203 100 147 
Lake States 1,095.5 1,349.1 112.8 223.1 168.2 230.0 1,376.5 1,812.2 
Percent Change 100 123 100 207 100 137 100 132 
North Plains 1 ,084.7 1,672.1 739.7 1,239.3 85.3 163.7 1,909.7 3,075.1 
Percent Change 100 154 100 168 100 192 100 161 
South Plains 148.7 209.0 199.8 397.8 24.7 39.0 373.2 645.8 
Percent Change 100 141 100 199 100 158 100 173 
Mountain 100.5 93.2 308.1 461.1 408.6 554.3 
Percent Change 100 93 100 150 100 136 
Pacific 44.5 73.0 231.7 316.8 276.2 389.8 
Percent Change 100 164 100 137 100 141 
U. S. Total 7,081.9 9,500.0 1,798.7 3,104.9 1 ,842 .7 3,817.1 10,723.3 16,422.0 
Percent Change 100 134 100 173 100 207 100 153 
- ------------·--·-------- ------ , _______ -------------------·------------ -----
----------- --
-·----
*Average annual percentage change in U. S. production for the 19 69 to 1979 period extrapolated to 1989. U. S. production 1s allocated 
among states and regions based on percentage shares published by Lazarus, Hill, and Thompson (8). 
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corn exports and a static corn production level relative 
to the baseline 5cenario to produce thr: desired alcohol 
(export reduction and alcohol scen<.ll io J. Fincdly, the 
11th scenario examines a 445% increa~e in the \Ol mne 
of Mored grain (~torage 'cenmio). 
Baseline Scenario 
Grain production and di,appearance estimates for 
the baseline scenario are calculated from the average 
annual percentage change in grain production and dis-
appearance for the 1969 to 1979 ;:leriod and are extrapo-
lated to 1989/90. The separate estimates for grain p1 o-
duction, exports, and domestic disappearance result in 
modest increases in grain production and LOtal disap-
pearances relative to past USDA-NIRAP projections 
and an alternative set of estimate' which were extrapo-
lated to 1989/90 ( 1 ). The baseline estimates represent 
moderate increases because these estimates are greater 
than the NIRAP projections and are less than the alter-
native set of estimates prepared by Baldwin and Larson 
( 1 ). 
Based on the average annual percentage change 
estimates, 1989/90 U.S. grain production and domestic 
disappearance data are exogenously allocated to the 
selected marketing regions based on their historic per-
centage shares (8). In each respective region, a portion 
of this grain is consumed on the farm or by processors 
within the region in which it is produced. This locally 
consumed grain is not traded in the national market 
and is not included in the national grain model. Total 
exports are constrained at the 1990 estimated level and 
carryover (storage) is endogenously determined. 
Corn production for the baseline estimate is esti-
mated at 9.5 billion bushels in 1989, a 34% increase over 
the 1978 production level and a 13% increase over the 
1982 record corn harvest (Table I). Wheat production is 
also estimated to increase to 3.1 billion bushels in 1989 
or an increase of 73% above the 1978 production level 
and II% above the 1982 record harvest. Finally, soy-
beans are estimated at 3.8 billion bushels in 1989, a 107% 
increase above the 1978 production level and 67% above 
the 1982 record. Total grain production is estimated at 
16.4 billion bushels, a 53% increase relative to 1978 and 
22% above the 1982 record. 
For this alternative, it is estimated that by 1990 5.1 
billion bushels of surplus corn, 2.6 billion bushels of 
soybeans, and 2.1 billion bushels of wheat will be traded 
annually in the national market (Tables 2, 3, and 4). In 
Table 5, it is estimated that 9.8 billion bushels of sur-
plus grain will be traded nationally-1.8 billion will 
move from surplus regions to deficit regions, 7.2 billion 
bushels will move to export points, and 802 million 
bushels will be stored. The respective surplus and 
deficit production regions are identified in Tables 2, 3, 
and 4 and in Figure 3. 
Export Scenario 
For the export scenario, it is assumed that the domes-
tic grain disappearance in each region would decrease 
by 50% relative to the level in the baseline estimate, 
while grain production would equal the baseline esti-
9 
mate. Becau~e of the decrea~e in dome<; tic )Slam 
pearances, the number of grain !>urplw, 
region;, increa'>es, the number of grain 
decreases, and the number of bu,heh oi g1ain expm ted 
inneao.es ~igrufirantly (Table!> 2, 3, and The added 
exports are allocate-d to the eight export points ba~ed on 
their histm ic ~hipping patterns. 
Based on these a~sumptions, it is estimated that by 
1990 7.2 billion busheh of surplm colll, 2.9 billion 
bw.hels of surplus soy beam, and 2.7 billion bu~heb of 
surplus wheat will be traded annually in the national 
market (fables 2, 3, and 4). It is estimated in Table 5 
that 12.9 billion bushels of grain will be u aded nation-
ally, an increase of 32% relative to the baseline estimate. 
In contrast to the baseline eHimate, 566 million bushels 
of grain will be consumed in the deficit producing 
regions, a decrease of 69% relati \ e to the level estimated 
for the baseline estimate (Table 5 ). Total grain exports 
for 1990 are estimated at 11.8 billion bushels, an 
increase of 64% relative to the level estimated for the 
baseline estimate; 558 million bushels of grain are 
stored for carryover into the next year. Corn shipments 
into deficit areas decrease to 383 million bushels relative 
to domestic shipments for the baseline estimate, soy-
bean shipments into deficit area<; decrease to 127 mil-
lion bushels, and wheat shipments into deficit areas 
decrease to 56 million bushels (Tables 2, 3, and 4). Corn 
exports increase to 6.6 billion bushels, soybean exports 
increase to 2.5 billion, and wheat exports increase to 2.6 
billion bushels. Since exports increase and domestic 
disappearances decrease, the model may endogenously 
determine new grain flow patterns, alternative trans-
portation options, storage patterns or locations, and 
marketing and transportation costs. 
Super Port Scenario 
Because of technological changes in the transporta-
tion system, large super ports may be in use in 1990. A 
super port is defined in this analysis as a port which has 
the capacity to load vessels with l 00,000 tons or more of 
grain for transfer from the United States to Europe, the 
Soviet Bloc, and/or Asia. For this scenario the baseline 
grain production, domestic grain disappearance, and 
total export estimates are used (Tables I, 2, 3, 4, and 5). 
However, all previous Great Lakes and East Coast grain 
exports (Chicago, Toledo, Philadelphia, Norfolk, and 
Charleston) for the baseline scenario will exit the coun-
try at one super port located at Norfolk; all previous 
baseline estimate Gulf Coast exports (Mobile, New 
Orleans, and Houston) exit the country at one super 
port located at New Orleans; and all baseline estimate 
West Coast exports (Portland) exit the U.S. at one super 
port at Portland. The volume of grain in the surplus 
regions, the number of deficit regions, total exports, 
and the grain stored are equal to that described for the 
baseline estimate (Tables 2, 3, 4, and 5). Because all 
exports exit the country at only three locations, the 
model may endogenously determine new grain flow 
patterns, alternative transportation options, storage 
patterns or locations, and marketing and transporta-
tion costs. 
..... 
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TABLE 2.-Corn Surpluses and Deficits* for 11 Grain Production Regions, Exports for 8 Export Points, and Storage for the U. S., 1989/90. 
Regions 
Surplus 
Northeast 
Mid-Atlantic 
South Atlantic 
Mid-South 
Delta 
Corn Belt 
lake States 
North Plains 
South Plains 
Mountain 
Pacific 
Total (A)** 
Deficit 
Northeast 
Mid-Atlantic 
South Atlantic 
Mid-South 
Delta 
Com Belt 
lake States 
North l'loins 
South Plains 
Mountain 
Pacific 
Total lBl** 
Export 
Baltimore 
Norfolk 
New Orleans 
Mobile 
Houston 
Toledo 
Chicago 
Portland 
Total (C) 
8 + c 
Storage [A - (B + C)) 
Baseline 
Estimate:!: 
3,346 
526 
1,134 
5,121 
72 
67 
102 
50 
186 
182 
188 
262 
1,224 
700 
595 
1,259 
350 
208 
280 
279 
3,671 
4,895 
226 
Increase 
Exports 
140 
82 
88 
114 
4,185 
938 
1,134 
31 
7,227 
40 
T88 
44 
383 
1,330 
1,130 
2,394 
333 
399 
532 
532 
6,650 
7,033 
194 
Export Scena_rios 
Super 
Port Con-
struction 
3,346 
526 
1,134 
5,116 
72 
67 
102 
54 
186 
183 
188 
262 
1,224 
1,854 
1,818 
3,672 
4,896 
220 
Increase 
Exports to 
Pacific 
Coast 
3,346 
526 
1,134 
5,120 
72 
67 
102 
50 
186 
183 
188 
262 
1,224 
468 
397 
840 
233 
140 
186 
186 
1,224 
3,674 
4,898 
222 
-·-~" -~--'------ --~- --==-~:-:..:~.'"...--~..-:::_-_::: __ _:..:::::...=.:==::.~~.:::=~:::::;:;::;-:::;;~,.:;;-~= 
Policy St_!_'!_Or!.!~t _____ ------------ __ _ 
________ _!ran_:pol'tclti.~--S~~a_:i_!! ____ ---·· Alcohol Scenarios 
20% 
Rail 
Rate 
Increase 
3,346 
526 
1,134 
5,121 
72 
67 
102 
50 
186 
183 
188 
262 
1,225 
700 
595 
1,259 
350 
208 
280 
280 
3,672 
4,897 
224 
20% 
Barge 
Rate 
Increase 
30"/. 
Barge 
Rate 
Increase 
Rail 
Abandon• 
ment 
Grain 
Production 
and 
Alcohol 
(Millio_'!__I~•!.L ___________ ---------·---- __ _ 
3,346 
526 
1,134 
5,121 
72 
67 
102 
50 
186 
183 
188 
262 
1,225 
700 
595 
1,259 
350 
208 
280 
280 
3,672 
4,897 
224 
3,346 
526 
1,134 
5,121 
72 
67 
102 
50 
186 
183 
188 
262 
1,225 
700 
595 
1,259 
350 
208 
280 
280 
3,672 
4,897 
224 
3,346 
526 
1,134 
5,121 
72 
67 
102 
50 
186 
183 
188 
262 
1,225 
700 
595 
1,259 
350 
208 
280 
280 
3,672 
4,897 
224 
3,709 
606 
1,389 
5,759 
169 
198 
161 
102 
316 
197 
226 
439 
1,863 
700 
595 
1,259 
350 
208 
280 
280 
3,672 
5,535 
224 
DecrEGse 
Exports 
and 
Alcohol 
2,778 
460 
1,075 
4,336 
171 
198 
173 
120 
316 
197 
226 
439 
1,863 
430 
365 
775 
213 
128 
172 
172 
2,255 
4,118 
218 
Increase 
Grain 
Storage 
3,346 
526 
1 '134 
5,116 
72 
67 
102 
54 
186 
183 
188 
262 
1,22.1\ 
350 
297 
630 
175 
104 
140 
140 
1,836 
3,060 
2,056 
*A region is defined as a surplus area if production within the region is greater than disappearance; a region is defined as a deficit area whenever the d1sappearance in an area is 
greater than production. 
tSee main text for definitions and assumptions for each scenario. 
:j:Average annual percentage change in U. S. production for the 1969 to 1979 period extrapolated to 1989. U. S. production is allocated among states and reg1ons based on percentage 
shares published by lazarus, Hill, and Thompson (8). 
**Within each production region, one or more marketing areas (Figures 1 and 3) may be a surplus (deficit) area, even though the region is defmed as deficit (surplus). Thus regional data 
cannot be summed to totals, 
TABLE 3.-Soybean Surpluses and Deficits* for 11 Grain Production Regions, Exports for 8 Export Points, and Storage for the U. S., 1989/90. 
Policy Scenariost 
---------
Export Scenarios transportation Scenarios Alcohol Scenarios 
-- --··---·~-----------·-
Increase 20% 20% 30% Grain Decrease 
Super Exports to Rail Barge Barge Rail Produdion Exports Increase 
Baseline Increase Port Con· Pacific Rate Rate Rate Abandon and and Grain 
Regions Estimatet Exports strudion Coast Increase Increase Increase ment Alcohol Alcohol Storage 
(Million bu) 
-------------
Surplus 
Northeast 
M1d-Atlant1c 110 115 110 110 110 110 110 110 110 110 100 
South Atlantic 89 142 89 89 89 89 89 89 89 89 89 
M1d-South 7 185 7 7 7 6 6 7 7 7 7 
Delta 308 495 308 308 308 308 308 308 308 308 308 
Corn Belt 1,285 1,490 1,286 1,286 1,286 1,286 1,286 1,286 1,285 1,285 1,286 
lake States 203 216 203 203 203 203 203 203 203 203 203 
North Plams 96 !03 97 97 97 97 97 97 96 96 97 
South Plams 24 32 25 25 25 25 25 25 24 24 25 
Mountam 
Pac1f1c 
--- -- --- --
--- --
Total (A}** 2,555 2,905 2,558 2,558 2,558 2,557 2,557 2,558 2,555 2,555 2,558 
..... 
Deficit** tt 433 127 433 433 433 433 433 433 433 433 433 
Export 
Balt1more 43 60 29 43 43 43 43 43 43 22 
Norfolk 168 231 440 112 168 I 68 168 !68 168 168 84 
New Orleans 1,153 1,586 1,446 771 1,153 1,153 1,153 1,153 1 '153 1 '153 576 
Mob1le 212 291 141 212 212 212 212 212 212 106 
Houston 
Toledo 142 195 95 142 142 142 142 142 142 71 
Ch1cago 87 120 58 87 87 87 87 87 87 43 
Portland 4 5 4 630 4 4 4 4 4 4 2 
-- ------
Total (C) 1,809 2,488 1,890 1,836 1,809 1,809 1,809 1,809 1,809 1,809 904 
B + C 2,242 2,615 2,323 2,269 2,242 2,242 2,242 2,242 2,242 1,337 904 
Storage [A - (B + C)J 313 290 235 289 316 315 315 316 313 313 1,221 
'- ~--
*A reg1on IS defmed as a surplus area 1f produclion WJthm the reg1on IS greater than d1sa ppearance, a reg•an IS def.ned as a defiCit area whenever the disappearance 11l an area IS 
greater than product10n 
tSee mom text for defm1t1ons and assumptions for each scenano 
:j:Average annual percentage change m U S productJon for the 1969 to 1979 penod extra poloted to 1989 U S productiOn 1s allocated among states and reg•ons based on percentage 
shares published by lazarus, Hill, and Thompson (8) 
**W1thm each product1on reg1on, one or more marketmg areas (F1gures 1 and 3} may be a surplus (def1C1t} area, even though the reg1on 1s defmed as defJcJt (surplus) Thus regJOI101 data 
:annat be summed to totals. 
ttTne aggregat1on process ehm,nates all def,c,ts by reg ton; that 1s, all areas become surplus gram producmg reg1ons See Table 20 for >aybean processmg demand by reg1on 
TABLE 4.-Wheat Surpluses and Deficits* for 11 Grain Production Regions, Exports for 8 Export Points, and Storage for the U.S., 1989/90. 
Polley Scenarlost 
Export Scenarios transportaHon Scenarios Alcohol Scenarios 
-
Increase 20% 20% 30% Grain Dec-· Supet Exports to Rail Barge Bargo Rail Production Exports Increase 
Baseline Increase Port Con• Pacific Rate Rate Rate Abandon- and and Grain 
Regions Estimato1: Exports strvdlon Coast Increase Increase Increase ment Alcohol Alcohol Storage 
(Million bu) 
Surplus 
Northeast 
Mid-Atlantic 7 
South Atlantic 3 
Mid-South 6 21 6 6 6 
' 
5 6 6 6 6 
Delta 31 33 31 31 31 31 31 31 31 31 31 
Corn Belt 176 224 176 176 176 176 176 175 176 176 176 
lake States 149 191 149 149 149 149 149 149 149 149 149 
North Plains 1,296 1,787 1,296 1,296 1,296 1,296 1,296 1,296 1,296 1,296 1,296 
South Plains 339 369 339 339 339 339 339 339 339 339 340 
Mountain 
Pacific 31 57 31 31 31 31 31 31 31 31 30 
Total (A)** 2,092 2,731 2,092 2,092 2,091 2,092 2,092 2,092 2,092 2,092 2,092 
Deficit 
Northeast 67 16 67 67 67 67 67 67 67 67 67 
Mid-Atlantic 10 10 10 10 10 10 10 10 10 10 
~ 
South Atlantic 6 6 6 7 6 6 6 6 6 6 
1\) Mid-South 
Delta 
Corn Belt 
Lake States 
North Plains 
South Plains 
Mountain 12 1 12 12 12 12 12 12 12 12 12 
Pacific 
Total (B)** 159 56 159 159 159 159 159 159 159 159 159 
Export 
Baltimore 23 36 23 23 23 23 23 23 23 12 
Norfolk 43 68 334 43 43 43 43 43 43 43 22 
New Orleans 339 528 785 339 339 339 339 339 339 339 170 
Mobile 27 42 27 27 27 27 27 27 27 13 
Houston 631 983 631 631 631 631 631 631 631 316 
Toledo 30 47 30 30 30 30 30 30 30 15 
Chicago 7 10 7 7 7 7 7 7 7 3 
Portland 570 887 551 50 569 569 569 569 570 570 285 
Total (C) 1,670 2,601 1,670 1,670 1,669 1,669 1.669 1,669 1,670 1,670 836 
B+C 1,829 2,657 1,829 1,829 1,828 1,828 1,828 1,828 1,829 1,829 995 
Storage [A - IB +-Cll 263 74 263 263 263 264 263 263 263 263 1,097 
*A region is defined as a surplus area if production within the region is greater than disappearance; a region is defined as a deficit area whenever the disappearance in an area is 
greater than production. 
tSee main text for defmitions and assumptions for each scenario. 
:j:Average annual percentage change in U.S. production for the 1969 to 1979 period extrapolated to 1989. 
shares published by lazarus, Hill, and Thompson (8). 
U. S. production is allocated among states and regions based on percentage 
**Within each production region, one or more marketing areas (figures 1 and 3) may be a surplus (defic1t) area, even though the reg1on is defmed as def1cit (surplus). 
TABLE 5.-Grain Surpluses and Deficits for 11 Grain Production Regions, Exports for 8 Export Points, and Storage for the U. S., 1989/90. 
Policy Scenariost ________ ·----·-·------
Export Scenarios 'transportation Scenarios Alcohol Scenarios 
-------------
Increase 20% 20% 30% Grain Decrease 
Super Exports to Rail Borge Barge Rail Production Exports Increase 
Baseline Increase Port Con• Pacific Rate Rate Rate Abandon- and and Grain 
Regions Estimate:j: Exports struction Coast Increase Increase Increase men! Alcohol Alcohol Storage 
(Million bu) 
----------------- --
Surplus** 
Northeast 140 
Mid-Atlantic 110 204 110 110 110 110 110 110 110 110 110 
South Atlantic 89 233 89 89 89 89 89 89 89 89 89 
Mid-South 13 320 13 13 13 12 11 13 13 13 13 
Delta 339 528 339 339 339 339 339 339 339 339 339 
Com Belt 4,807 5,899 4,808 4,808 4,808 4,808 4,808 4,807 5,170 4,239 4,808 
lake States 878 2,345 878 878 878 878 878 878 958 812 878 
North Pia ins 2,526 3,264 2,527 2,517 2,527 2,527 2,527 2,527 2,781 2,467 2,527 
South Plains 363 432 365 365 365 365 365 365 363 363 365 
Mountain 
Pacific 31 57 30 30 30 30 30 30 31 31 30 
Total (A) 9,768 12,863 9,766 9,607 9,770 9,770 9,769 9,770 10,406 8,983 9,766 
Deficit** 
Northeast 139 16 139 139 139 139 139 139 236 238 139 
Mid-Atlantic 77 77 77 77 77 77 77 208 208 77 
South Atlantic 108 108 108 109 108 108 108 167 179 108 
Mid-South 50 54 54 50 50 50 50 102 120 54 
~ Delta 186 40 186 186 186 186 186 186 316 316 186 (o) 
Com Belt 
lake States 
North Plains 
South Plains 182 183 183 183 183 183 183 197 197 183 
Mountain 200 25 200 200 200 200 200 200 238 238 200 
Pacific 262 44 262 262 262 262 262 262 439 439 262 
--- ------- ----- --------
Total (Bltt 1,816 566 1,816 1,657 1,817 1,817 1,817 1,817 2,455 2,455 1,816 
Export 
Baltimore 766 1,426 520 766 766 766 766 766 496 384 
Norfolk 806 1,429 2,628 552 806 806 806 806 806 576 403 
New Orleans 2,751 4,508 4,049 1,950 2,751 2,751 2,751 2,751 2,751 2,267 1,376 
Mobile 589 666 401 589 589 589 589 .589 452 294 
Houston 839 1,382 771 839 839 839 839 839 759 420 
Toledo 452 774 311 452 452 452 452 452 344 226 
Chicago 373 662 251 374 374 374 374 374 266 186 
Portland 574 892 555 2,424 573 573 573 573 574 574 287 
--- -- ---
--·· --- -----
Toto! (C) 7,150 11,739 7,232 7,180 7,150 7,150 7,150 7,150 7,151 5,734 :1,576 
a+ c 8,966 12,305 9,048 8,837 8,967 8,967 8,967 8,967 9,606 8,189 5,39:' 
Storage [A- {I + Cll 802 558 718 770 803 803 802 803 800 794 4,374 
-------" '~-------~-~ ~--- ·-- - ---------
*A region is defined as a surplus area if production within the region is greater than disa ppeorance; a region is defmed as a deficit area whenever the d1soppearance 10 on area 1s 
greater than produCtion. 
tSee main text for definitions and assumptions for each scenario. 
:!:Average annual percentage change in U. S. production for the 1969 to 1979 period extrapolated to 1989. U. S. production is allocated arnonq states and reg1ons based on percentage 
shores published by lazarus, Hill, and Thompson (8). 
**Within eoch production region, one or more marketing areas (Figures 1 and 3) moy be a surplus (deficit) area, even though the region is defined as def1c1t (surpluc,). 
ttDeficits by region do not sum to the total because the aggregation process el1m1nates oil deficits by region for soybeans (see Table 3). 
TABLE 6.-Estirnated Bushels of Com Processed 
into Ethyl Alcohol and Gallons of Alcohol by State Pro-
duction Region and the U. S., 1990. 
---
State and Bushels of Com Gallons of Alcohol 
let~~ on (000 bu} (000 gal} 
Mame 10,000 25,000 
New Hampshire 4,000 10,000 
New York 20,128 50,321 
Pennsylvanta 49,309 123,253 
New Jersey 3,000 7,500 
Mart land 12,400 31,000 
Northeast 98,820 247,074 
Vtrgmta 83,828 209,570 
West V.rgmta 400 1,000 
North Co rol ma 46,530 116,326 
Mtd-Atlanttc 130,758 326,896 
South Carolma 41,720 104,300 
Georgta 14,262 25,653 
Flonda 15,320 38,300 
South Atlanttc 71,302 178,253 
Alabama 20,730 51,825 
Tennessee 17,740 44,350 
Kentucky 31,624 79,060 
Mtd-South 70,094 175,235 
MISSISSippi 600 1,500 
Loutstana 127,660 319,149 
Arkansas 1,200 3,000 
Delta 129,460 323,649 
Ohto 48,400 121,000 
lndtana 93,050 232,624 
IllinOIS 268,538 671,343 
Missouri 14,644 36,610 
Iowa 138,212 345,530 
Com Belt 562,843 1,407,107 
Mtchtgan 46,800 117,000 
Wtsconsin 13,800 34,500 
Minnesota 5,560 13,900 
lake States 66,160 165,400 
North Dakota 400 1,000 
South Dakota 796 1,990 
Nebraska 41,410 103,525 
Kansas 16,200 40,500 
North Plains 58,806 147,015 
Oklahoma 240 600 
Texas 13,800 34,500 
South Plains 14,040 35,100 
Colorado 23,164 57,910 
Anzona 2,200 5,500 
Utah 12,700 31,750 
Mountain 38,064 95,160 
idaho 8,200 20,500 
Washington 70,400 176,000 
Oregon 20,828 52,070 
California 77,600 194,000 
Pact ftc States 177,028 442,570 
United States 1,421 ,786* 3,554,459* 
*Does not add due to rounding and reported production 
alcohol for plants which were yet to be located by state. 
of 
Source. National Alcohol Fuels Commission memo and Summary 
authored by James M. Childress, Executive Director, U. S. National 
Alcohol Fuels Commission, Washington, D. C. 
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Pacific Coast Scenario 
The U. S. grain exports to countries in Asia and 
Africa may increase relative to shipments to the tradi-
tional European markets because of increases in de-
mand in these developing countries and an increase in 
grain surplus in the traditional European markets. The 
increase in the European grain surplus reduces U. S. 
exports to Europe and creates formidable competition 
for the U.S. Because of these changes in grain demands 
and supplies, large quantities of grain may exit the 
country via the West Coast by 1990. The assumptions 
underlying the Pacific Coast scenario are equal to the 
baseline estimates, except corn exports to the West 
Coast are increased to 1.2 billion bushels and soybean 
exports are increased to 630 million bushels (Tables 2 
and 3). The residual lower volume of exports is allo-
cated to the Atlantic and Gulf Ports based on their 
historic percentage shares. Since 34% of all wheat 
exports exited the country via the West Coast for the 
baseline estimate, wheat exports are not increased rela-
tive to the baseline model. 
The volume of grain in the surplus regions, the 
number of surplus regions, grain disappearance in the 
deficit regions, the number of deficit regions, total 
exports, and the grain stored are equal to that described 
for the baseline scenario (Tables 2, 3, 4, and 5 ). Because 
total grain exports via the West Coast increased by 386% 
and exports via the Atlantic and Gulf ports decreased by 
33% relative to the baseline estimates, the model may 
endogenously determine new grain flow patterns, al-
ternative transportation options, storage patterns or 
locations, and marketing and transportation costs rela-
tive to those determined for the baseline model. 
Transportation Rate Scenarios 
Three separate solutions are obtained by increasing 
rail rates by 20% and increasing barge rates by 20% and 
30% above the transportation rates used in the baseline 
model. After thoroughly examining the shadow price 
coefficients, rate increases of less than 20% are not 
examined because such changes generate solutions 
which are not significantly different from the baseline 
sol uti on. In addition, rail rates are not increased beyond 
20% as such solutions transfer grain from the railroads 
to trucks rather than to barges, resulting in higher 
marketing costs and unrealistic long truck shipments. 
For the same reasons, barge rates are not increased 
above the 30% level because additional grain cannot be 
transferred onto railroads. 
For these scenarios the baseline grain production, 
domestic grain disappearance, and total export esti-
mates are used (Tables I, 2, 3, 4, and 5 ). Also, the volume 
of grain in the surplus regions, the number of surplus 
regions, grain disappearance in the deficit regions, the 
number of deficit regions, and the volume of stored 
grain are equal to that described for the baseline model. 
Because of the increases in rates, solutions from these 
models may identify alternative transportation options, 
storage patterns or locations, and marketing costs. 
Rail Abandonment Scenario 
As railroad companies reorganize and com.olidate, 
unprofitable rail lines are abandoned. Many, if not 
most, of the!>e abandoned lines are located m the Corn 
Belt and are used by ele\ a tors to ~hip grain' ta the ~ingle 
car rate (6). Based on the findings in the!.e prior research 
reports, single car shipments which originate from the 
Corn Belt to deficit regions and export point~ are elim-
inated for thi!> rail abandonment scenario. 
Although the baseline grain production, dome~tic 
grain disappearance, and total export estimates are used 
to examine the rail abandonment scenario, all single car 
rail shipments originating in the Corn Belt must be 
shipped in multi-car or train load units, trucks, and/or 
barges (Tables 1, 2, 3, 4, and 5). Because shipments out 
of the Corn Belt cannot originate via single car rates, the 
model may endogenously determine new grain flow 
patterns, alternative transportation options, storage 
patterns or locations, and marketing and transporta-
tion costs. 
Corn Production Increase and Alcohol Scenario 
Because of the energy crisis, the U. S. and state 
governments introduced favorable tax legislation and 
other subsidies to stimulate the production of alcohol 
from agricultural products. Some of these ethanol 
plants are now on line and others are being built. At the 
time this research was initiated, the National Alcohol 
Fuels Commission surveyed all potential companies 
which planned to build ethanol plants. Based on this 
survey, the Commission estimated that 226 plants 
would be built in t 1 ~tate~ and that!.! bill JOn bu-,heh of 
corn would be converted mto 3.6 btlliou gallom of 
ethanol b) the te1mmauon of thi~ de<.ade (Table 6). 
The~e estimates are comhtent with tho~e pubhshed m 
1980 by othrn who were purming re~earch in thi!> ,uea 
(ll ). 
The data pre!>ented in Table 6 are allocated to the 
re~pecti\e marketmg regions (Fig. I) to examme this 
~cenario and the counterpart export xeduction and 
alcohol scenano. This alters the volume of corn m the 
surplus regiom, the number of surplus regions, the 
\olume of corn consumed m the deficit regions, the 
number of deficit regions, and the \olume at corn 
exported or stored (Table 2). So) bean and wheat pro-
duction, domesti<. disappearances, and exports are 
assumed to be unchanged from tho!.e reported for the 
baseline scenario. 7 
For the production and alwhol scenario, it i!> also 
assumed that corn production increases to accommo-
date the increase in demand for corn. Annual corn 
production is estimated at 10.2 billion bushels in 1990, a 
54% increase over the 1978 level and a 31% increase over 
the 1982 record harvest (Table 7 ). In addition, it is 
estimated that by 1990 three regiom. will produce 5.8 
billion bushels of surplus corn, eight corn deficit 
regions will demand 1.9 billion bushels of corn, and 3. 7 
'Recently published reports md1cate that soybean production Will 
decline as corn production IS Increased Although thiS analys1s 
assumes that adequate land IS available to produce more corn, or that 
the y1eld per acre w1llmcrease, future solut1ons Will also reduce soy-
bean production as well 
TABLE 7.-Corn, Wheat,and Soybean Production for 1978 and Production Estimates for 1989 for the U. S. 
and 11 Production Regions (Millions of Bushels and Percentage Change: Product-ion and Alcohol Scenario, 1989/ 
90). 
---
Com Wheot Sqybeans Total 
Regions 1978 1989 1978 1989 1978 1989 1978 1989 
(Million bu) 
Northeast 169.1 241 11.9 24.6 8.6 11.1 189.6 276.7 
Percent Change 100 42 100 207 100 129 100 46 
M1d-Atlant1c 250.5 403 16.7 40.6 67 6 152.6 334.8 596.2 
Percent Change 100 61 100 243 100 226 100 78 
South Atlantic 124 5 251 6.8 13.7 71.3 194.9 202.6 459.6 
Percent Change 100 202 100 201 100 273 100 127 
M1d-South 190.6 316 16.2 37.3 142.1 331.1 348 9 684.4 
Percent Change 100 66 100 230 100 233 100 96 
Delta 12.1 27 13.7 35.1 265.5 645.7 291.3 707.8 
Percent Change 100 226 100 256 100 243 100 143 
Corn Belt 3,861.2 5,778 141.3 305.5 1,009.4 2,049 5,011.9 8,132.5 
Percent Change 100. 50 100 216 100 203 100 62 
lake States 1,095.5 1,550 112.8 233.1 168.2 230.0 1,376.5 2,013.1 
Percent Change 100 41 100 207 100 137 100 46 
North Plains 1,084.7 1,921 739.7 1,239.3 85.3 163.7 1,909.7 3,324.0 
Percent Change 100 77 100 168 100 192 100 74 
South Plains 148.7 240 199.8 397.8 24.7 39 373.2 676.8 
Percent Change 100 61 100 199 100 158 100 82 
Mountain 100.5 107 308.1 461.9 408.6 568.1 
Percent Change 100 6 100 150 100 39 
Pacific 44.5 84 231.7 316.8 276.2 400.8 
Percent Change 100 88 100 137 100 45 
U. S. Total 7,081.9 10,198 1,798.7 3,104.9 1,842.7 3,817.1 10,723.3 17,840 
Percent Change 100 54 100 173 100 207 100 66 
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billion hushch will be exported through the national 
market (fable 21. For the wheat and '>Oybcan crop~. 
prodm tion; the \Oiume of ~urplmes, deficits. and 
exporto,; and the nurnbn of '>urplu~ and deficit regions 
for thi~ scenario 1 orrespond to those described lor the 
ba-.dine estimate /Tables 3 and 4:). 
Because of the increa~e in demand and supply of corn 
and the location of new ethanol plant~ in the produc-
tion regions, the model may endogenously determine 
new grain flow patterns, alternative transportation 
options, ~torage patterns or lo<.ations, and marketing 
costs. Since the demand for alcohol in selected regions 
and the transportation rates for transporting alcohol 
are not a part of this model, the model does not identify 
optimum alcohol plant locations. Instead. the impact 
of the proposed plant locations on the national grain 
marketing system is evaluated. 
Export Reduction and Alcohol Scenario 
For the export reduction and alcohol scenario, the 
baseline corn production estimates are used (Table I). 
However, total corn surpluses decrease to 4.3 billion 
bushels relative to the baseline estimate because ethanol 
plants which process corn arc being built. Some of the 
processed corn is acquired from the intraregional 
supply of grain which reduces corn surpluses within 
each region. Further, corn shipments into the grain 
deficit areas increase to 1.9 billion bushels relative to the 
baseline scenario. This increase occurs because ethanol 
plants are being built in the grain deficit areas; thus, 
demand for corn increases. Finally, corn exports de-
crease ( 1.4 billion bushels) to 2.2 billion bushels relative 
to the baseline estimate in order to satisfy the increase in 
demand for corn by ethanol processors (Table 2). 
Because of the increase in demand for corn for alco-
hol and the corresponding decrease in demand for 
exports, the model endogenously determines new grain 
flow patterns, alternative transportation options, stor-
age patterns or locations, and marketing and transpor-
tation costs. Optimum alcohol plant locations are 
again not determined and the production and disposi-
tion of the soybean and wheat crop are unchanged from 
that presented in the baseline model. 
Storage Scenario 
The volume of grain stored relative to the baseline 
scenario is hypothesized to increase due to deteriorating 
world economic and/or political conditions, or due to 
explicit national policy. Based on these assumptions, 
grain exports are assumed to decrease by approximately 
50% relative to the baseline estimates and thus grain 
would be stored in the U. S. Since domestic grain disap-
pearances are not altered, the grain surpluses and deficits 
for each region and for the U.S. are equal to surpluses 
or deficits reported for the baseline model (Tables 2, 3, 
4, and 5). 
For this storage scenario, corn exports decline from 
3. 7 billion bushels for the baseline scenario to 1.8 bil-
lion bushels, soybean exports decline from 1.8 billion to 
904 million bushels, and wheat exports decline from 1. 7 
billion to 836 million bushels (Tables 2, 3, and 4). Total 
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exports for all grains decline from 7.2 billion bushels 
for the baseline scenario to 3.6 billion for the storage 
scenario. Busheh of corn stored increase from 226 mil-
lion (carryover to the following year) to 2 billion, soy-
bean carryover increases from 313 million to 1.2 billion 
bushels, and wheat stored increa>es from 263 million to 
1.1 billion bushels. Total bushels of stored grain 
increase from 802 million to 4.4 billion for the storage 
scenario (Table 5 ). Because of the hypothesized increase 
in the volume of stored grain, the model may endogen-
ously determine new grain flow patterns, alternative 
transportation options, storage patterns or locations, 
and marketing and transportation costs. 
RESULTS 
Marketing Costs for Baseline 
Model and Polley Scenarios 
For the baseline model, the marketing costs in 1980 
dollars equal.$5.6 billion for the 1989/90 grain market-
ing years; .$3.1 billion or 55% of the total marketing cost 
is for marketing surplus corn, while an additional $1.6 
billion or 28% of the total is for marketing surplus 
wheat. Approximately $921 million or 17% of the total 
cost is for marketing the surplus soybean crop (Tables 
8, 9, I 0, and ll ). Since the per unit grain merchandis-
ing, storage, and trucking rates for each grain are equal, 
differences in aggregated marketing costs among the 
three grains reflect the volume of surplus grain and the 
differentials in the barge and railroad transportation 
rates. Therefore, the marketing cost for corn is greater 
than the comparable cost for either soybeans or wheat 
because of the relatively large corn surplus and the 
differential in rail and barge rates. 
Total marketing costs for all three export scenarios 
exceed the marketing cost generated by the baseline 
model, equaling $5.7 billion for the super port scenario, 
$7.1 billion for the export scenario, and $7.2 billion for 
the Pacific Coast scenario (Table 11 ). Since the added 
marketing cost of $94 million for the super port scenar-
io represents a modest 1.7% increase relative to the cost 
of the baseline scenario, the added cost is not a signifi-
cant factor in the decision to build and route grain to 
super ports. The added costs are incurred to transship 
corn and soybeans among regions to satisfy final 
demands within the deficit regions and an increase in 
rail rates to ship corn and soybeans to the ports.8 For 
example, surplus corn and soybeans which formerly 
moved to the lake ports at relatively low transportation 
rates now flow further distances to the Atlantic ports at 
higher transportation rates. The cost of marketing 
wheat declines for the export scenario as grain ship-
ments from the Mid-South to the Atlantic ports increase, 
and shipments of grain from the North Plains area 
increase to the Pacific ports. In both cases, the change in 
transportation routes from grain origins to export des-
tinations lowered transportation rates (Tables 8, 9, 10). 
8 A transshipment is defined as the transportation of grain from a 
surplus region by one mode (truck, for example) to a second region 
where the grain is reloaded onto a second mode (barge, for example) 
for shipment to a final destination. 
..... 
....., 
TABLE 8.-U. S. Corn Shipments from 11 Production Regions to Deficit Regions and to Export Points, and Marketing Costs in Dollars, 1989/90. 
Activity Cost 
in Million Dollars 
Total Shipments 
from Production Regions 
to All Deficit Regions 
Northeast 
M1d-Atlant1C 
South Atlantic 
M1d-South 
Delta 
Com Belt 
lake States 
North Pla.ns 
South Plains 
Moun tam 
Pacif1c 
Total 
Total Shipments 
from Production Regions 
to Export Points 
Northeast 
Mid-Atlantic 
South Atlantic 
M1d-South 
Delta 
Corn Belt 
lake States 
North Plains 
South Plains 
Mountain 
Pac1ftc 
Total 
Baseline 
Estimate 
3,098 
7 
44 
94 
15 
622 
48 
741 
3 
1,574 
2,753 
478 
440 
3,671 
Increase 
Exports 
3,575 
160 
13 
13 
45 
651 
20 
370 
50 
164 
1 ,4B6 
82 
101 
141 
4,391 
918 
1,016 
6,649 
Export Scenarios 
Super 
Port Con-
struction 
3,205 
7 
44 
85 
15 
769 
82 
744 
3 
1,749 
5 
2,892 
337 
438 
3,672 
Increase 
Exports to 
Pacific 
Coast 
3,730 
7 
71 
24 
16 
1,134 
128 
1,023 
2,403 
43 
2,235 
291 
140 
963 
3,672 
20% 
Rail 
Rate 
Increase 
3,235 
7 
44 
84 
15 
628 
67 
681 
I 
1,527 
2,747 
450 
466 
3,672 
"_-::_--:~::__--.:-.:.:~-=-~=========::::::::=-=:==--==-=----:==_-::::-:_-·-··--:-:::-:=::-_:-~.:.~=---=:.:::::-::-=-..:::.:..::::: .. ::::::.=:'==~_:::::::::-.:: .. :::.::..::::::=_-:.:::::=::--.....:::::-
Po~~~en<fl'i~----- ---------------
Transportation Scenarios 
20% 
Barge 
Rate 
Increase 
3,141 
(Million bu) 
7 
44 
95 
13 
568 
58 
751 
5 
1,541 
2,698 
468 
395 
3,561 
30% 
Barge 
Rate 
Increase 
3,155 
7 
44 
95 
13 
675 
46 
751 
5 
1,636 
2 702 
480 
395 
3,577 
Rail 
Abandon-
ment 
3,128 
31 
82 
132 
15 
515 
147 
754 
3 
1,655 
2 849 
390 
432 
3,671 
Alcohol Scenarios 
-·-----------~---
Grain 
Production 
and 
Alcohol 
Decrease 
Exports 
and 
Alcohol 
Increase 
Grain 
Storage 
------------- ----------
3,731 
31 
42 
96 
8 
864 
67 
973 
3 
2,084 
2 783 
538 
247 
3,568 
3,059 
30 
33 
78 
15 
1,060 
85 
990 
1 
2,292 
1,759 
367 
128 
2,254 
2,353 
7 
52 
62 
15 
507 
24 
682 
2 
1,351 
19 
1,387 
326 
104 
1,836 
TABLE 9.--U. 5. Soybean Shipments from 11 Production Regions to Deficit Regions and to Export Points, and Marketing Costs In Dollars, 1989/90. 
Polley Scenarios 
------
Export Scenarios transportation Scenarios Alcohol Scenarios 
--------
Increase 20% 20% 30% Grain Decrease 
Super Exports to Rail Bargo Bargo Rail Produdlon Exports Increase 
Baseline lncrea .. Port Con· Pacific Rate Rate Rate Abandon- and and Grain 
Estimate Exports strvctlon Coast Increase Increase Increase ment Alcohol Alcohol Storage 
---
---
AdMty Cost 
In Mlfllon Dollars 921 1,109 1,107 1,841 946 964 983 921 921 921 678 
(Million buJ 
1'.tal Shipments 
from Procluctlon Retlons 
to All Doffclt legions 
Nonfleast 
Mid·Atlantlc 
South Atlantic 78 80 167 34 72 34 34 78 78 78 34 
Mid-South 1 4 69 1 5 I 1 I 9 
Delto 73 1 6 76 74 15 6 73 73 73 65 
Corn Belt 320 112 332 319 319 378 467 320 320 320 320 
-
lake States C» 
North Plains 73 
South Plains 6 1 6 4 6 6 6 6 6 6 5 
Mountoin 
Pacific 
Total 478 198 580 506 472 433 518 478 478 478 433 
Total Shlptnents 
f.- ProdUdlon l .. lons 
to l!xpotl Points 
Northeast 
Mid-Atlantic 133 184 199 88 126 88 88 133 133 133 84 
South Atlantic 44 73 44 44 44 44 44 44 44 44 
Mid-South 125 196 67 133 135 133 129 135 135 135 124 
Delta 234 457 301 231 233 292 301 233 234 234 60 
Com Belt 987 1,284 1,058 1,139 995 1,029 945 966 987 987 577 
Lake States 203 216 193 199 203 203 203 203 203 203 14 
North Plains 73 77 73 73 73 73 73 
South Plains 19 19 19 
Mountoin 
Pacific 
Total 1,809 2,487 1,891 1,834 1,809 1,801 1,729 1,806 1,809 1,809 903 
TABLE 10.-U. S. Wheat Shipments from 11 Production Regions to Deficit Regions and to Export Points, and Marketing Costs in Dollars, 1989/90. 
--· -- -- - -- ------- ---------~--~-------
!_o!i~J~ari~os 
~port Scenarios 1ransportation~cencor1~s ______ Alcohol Scenarios 
Increase 20% 20% 30% Grain Decr&ase 
Super Exports to Rail Barge Barge Rail Production Exports Increase 
Baseline Increase Port Con- Pacific Rate Rate Rate Abandon- and and Grain 
Estimate Exports sf ruction Coast Increase Increase Increase ment Alcohol Alcohol Storage 
------· 
Activity Cost 
in Million Dollars 1,603 2,376 1,505 1,603 1,624 1,670 1,698 1,605 1,603 1,603 1,603 
(Million bu) 
·-------- ----~-------
Tolal Shipments 
from Production Regions 
to All Deficit Regions 
Northeast 
Mid-Atlantic 
South Atlantic 4 5 3 4 4 2 4 4 4 4 4 
M,d.South I 15 2 
Deft a 26 27 1 26 26 26 26 26 26 26 26 
Com Belt 34 14 16 34 52 44 56 36 34 34 23 
..... lake States 33 18 36 33 35 33 33 36 33 33 35 
co North Plains 927 1,569 798 927 776 930 930 927 927 927 253 
South Pia ins 10 73 208 10 163 10 10 10 10 10 9 
Mountain 
Pacific 30 57 30 30 30 30 30 30 30 30 30 
Total 1,064 1,764 1,107 1,064 1,086 1,077 1,089 1,069 1,064 1,064 1,380 
Total Shipments 
from Production Regions 
to Export Points 
Northeast 
Mid-Atlantic 11 3 
South Atlantic 
Mid-South 44 34 120 44 50 44 44 49 44 44 33 
Delta 31 32 31 31 31 31 31 31 31 31 :26 
Com Belt 204 299 222 204 200 193 161 202 204 204 1.25 
lake States 510 1,043 507 510 510 510 510 507 510 510 112 
North Pla1ns 106 143 236 106 255 104 104 106 106 106 49 
South Plains 775 1,038 551 775 624 778 778 775 775 775 490 
Mountain 
Pacific 
Total I ,670 2,600 1,671 1,670 1,670 1,660 1,628 1,670 1,670 1,670 835 --~~~ -~---~ -- -
I'll 
0 
TABLE 11.-U. S. Grain Shipments from 11 Production Regions to Deficit Regions and Export Points, and Marketing Costs in Dollars, 1989/90. 
Activity Cast 
In Million Dollars 
Total Shipments 
from Production Regions 
to All Deficit Regions 
Northeast 
Mid-Atlantic 
South Atlantic 
Mid-South 
Delta 
Com Belt 
lake States 
North Plains 
South Plains 
Mountain 
Pacific 
Total 
Total Shipments 
from Production Regions 
to Export Points 
Northeast 
Mid-Atlantic 
South Atlantic 
Mid-South 
Delta 
Com Belt 
Lake States 
North Plains 
South Plains 
Mountain 
Pacific 
Total 
_......:;:::~=--=::.::::::::-----~.::::.:.."::.--::::-::..-::.._-::::...::::::::.- -.:.~~~-----=-~~.:-_'":'~:::-~::::::.:.._-::::..._"""::::_~ 
------------------------------~P~o=licy Scenarios ---~~--- ---~------------------------
Baseline 
Estimate 
5,622 
7 
126 
95 
114 
976 
81 
1,668 
19 
30 
3,116 
133 
44 
179 
265 
3,944 
1,191 
619 
775 
7,150 
Increase 
&ports 
7,060 
160 
98 
18 
73 
777 
38 
1,939 
124 
221 
3,448 
277 
174 
371 
489 
5,974 
2,177 
1,236 
1,038 
I I ,736 
Export Scenarios _____ _'transp_ortation Scenarios Alcohol Scenarios 
Supet 
Port Con-
struction 
5,717 
7 
214 
169 
22 
1,117 
118 
1,542 
217 
30 
3,436 
202 
1 
192 
332 
4,172 
1,037 
747 
551 
7,234 
Increase 
Exports to 
Pacific 
Coast 
7,174 
7 
109 
24 
118 
1,487 
161 
2,023 
14 
30 
3,973 
88 
44 
220 
262 
3,578 
1,000 
246 
1,738 
7,176 
20% 
Rail 
Rate 
Increase 
5,805 
7 
120 
85 
115 
999 
102 
1,457 
170 
30 
3,085 
126 
44 
185 
264 
3,942 
1,172 
794 
624 
7,151 
20% 
Barge 
Rate 
Increase 
5,775 
(Million bu) 
7 
80 
97 
54 
990 
91 
1,681 
21 
30 
3,051 
88 
44 
177 
323 
3,920 
1,181 
499 
797 
7,029 
30% 
Barge 
Rate 
Increase 
5,836 
7 
82 
100 
45 
1,198 
79 
1,681 
21 
30 
3,243 
88 
44 
173 
332 
3,808 
I ,193 
499 
797 
6,934 
Rail 
Abandon-
rnent 
5,654 
7 
164 
133 
114 
871 
183 
1,681 
19 
30 
3,202 
133 
44 
184 
264 
4,017 
1,100 
611 
794 
7,147 
Grain Decrease 
Production Exports Increase 
and and Grain 
Alcohol Alcohol Storage 
6,255 
31 
124 
97 
107 
1,218 
100 
1,900 
19 
30 
3,626 
133 
44 
179 
265 
3,974 
1,251 
426 
775 
7,047 
-~·-·--~~---·-~·------·~~-~--~·-
5,583 
30 
115 
79 
114 
1,414 
118 
1,917 
17 
30 
3,834 
133 
44 
179 
265 
2,950 
1,080 
307 
775 
5,733 
3,988 
7 
90 
71 
106 
850 
59 
935 
16 
30 
2,164 
84 
44 
176 
86 
2,089 
452 
133 
490 
3,574 
The added marketing cost of $1.5 billion for the 
export scenario represents a 273 increase in cost relative 
to the baseline scenario and is incurred to ship 
more grain to the export points, transship grain 
among surplus producing regions and deficit grain 
regions, and to substitute one mode of transportation 
for a second. That is, the transshipments of grain by 
truck and the volume of grain shipped from surplus 
grain producing regions to deficit regions by a rela-
tively high single car rate increase, while shipments by 
relatively low multi-car and barge rates decrease. Trans-
ferring grain onto trucks and single railroad cars 
increases the per unit cost and thus the total marketing 
cost for this scenario (Tables 8, 9, IO, and 11). 
For the Pacific Coast scenario, the $7.2 billion mar-
keting cost represents a 273 increase relative to the 
baseline scenario. Of all three export scenarios, the 
marketing cost for the Pacific Coast policy is the largest, 
reflecting relatively large changes in grain flow pat-
terns, transportation rates, and transshipments among 
regions to satisfy total demand. Because of the increase 
in transshipments, the volume of grain shipped from 
surplus regions to deficit areas by all truck and railroad 
modes increases (Tables 8, 9, and 11).9 
Total marketing costs for each of the four transporta-
tion scenarios exceed the marketing costs of the baseline 
model. For the 203 increase in the rail rate scenario and 
the 203 and 303 increases in barge rate scenarios, the 
cost is about $5.8 billion, while the rail abandonment 
scenario cost is $5.66 billion. These insignificant in-
creases in total costs (less than a 13 increase to a 33 
increase) occur because transshipments of grain are not 
increased significantly relative to the baseline scenario. 
In addition, the transportation routes from surplus 
producing regions to deficit regions and export points 
are not altered significantly. Finally, the model is able 
to substitute one set of transportation modes for a 
second without increasing costs significantly (Tables 8, 
9, 10, and 11). 
Total marketing cost for the increased corn produc-
tion and alcohol scenario ($6.2 billion) exceeds the 
baseline model aggregate marketing cost. This signifi-
cant 113 increase in cost is incurred to market the addi-
tional corn surpluses via alternative transportation 
routes and modes. In contrast, the marketing cost for 
the remaining alcohol scenario is less than the market-
ing cost for the baseline model (Table 11 ), equaling $5.6 
billion. Since the cost to ship grain to export points in 
the baseline model is nearly offset by the increase in cost 
to ship additional grain to ethanol plants, the differ-
ence in cost between the two scenarios is less than 13. 
For the storage scenario, marketing costs are $4 bil-
lion, which is a 293 decrease in total costs relative to the 
baseline model. Since the assumptions underlying the 
storage scenario dictate that relatively large volumes of 
grain are stored while smaller quantities are shipped to 
deficit grain regions and export points, marketing costs 
9 Multi-car and train load rates from Plains areas to the West Coast 
were not provided by TVA. The introduction of those rates into this 
model would reduce the cost. 
21 
are relatively low because the additional storage costs 
created by storing more grain are less than the decrease 
in the transportation cost incurred by deleting ship" 
men ts to deficit areas and export points (Tables 8, 9, 10, 
and 11). 
Total Grain Shipments by Mode 
of Transportation for the Baseline 
Model and Ten Policy Scenarios 
For the baseline model, total shipments by mode of 
transportation to all destinations, including exports, 
equaled I0.3 billion bushels (Table 12). Since total 
demand for grain by firms in the deficit grain market-
ing regions and at export points equaled 9.0 billion 
bushels (Table 5 ), 1.3 billion bushels of grain or nearly 
133 of the total grain supply is transshipped among 
and within marketing areas in order to meet all 
demands. Similar trends are also displayed for each 
grain in Tables 8, 9, 10, 13, 14, and 15. 
In contrast to the result for the baseline model, poli-
cies which stimulate exports (the export scenario), 
create super ports (the super port scenario), or cause 
exports to flow to the West Coast relative to the East 
Coast (the Pacific Coast scenario) significant} y increase 
the volume of grain and the percentage of surplus grain 
transshipped among the grain surplus and deficit areas 
(Table 11 and Figur·e 4). For example, the export scenar-
io increases transshipments to 2.9 billion bushels or 
223 of the total grain surpluses. Most of the increase in 
transshipments is a result of the increase in wheat 
shipments by single railroad car from the North Plains 
region to the Lake States areas where the wheat is 
loaded onto barges for shipment to the Gulf. Alterna-
tive train load rates are not available for moving wheat 
to the Gulf, the introduction of which could change 
this outcome by 1990. In contrast, corn and soybean 
transshipments into grain deficit regions decline for 
this scenario because the additional soybean and corn 
exports are transported by existing train load rates. The 
Pacific Coast scenario also increases transshipments to 
2.3 billion bushels, 233 of total grain surpluses. Addi-
tional corn and soybeans are transshipped out of the 
Corn Belt, North Plains, or South Atlantic regions as 
new grain flow patterns and demands are introduced by 
this scenario. Finally, the super port scenario also 
increases transshipments to 1. 7 billion bushels or 173 of 
the total grain surpluses. This occurs for all three grains 
and reflects the loading of grain onto railroad cars and 
trucks for shipment to rivers where the grain is loaded 
onto barges for shipments to the newly constructed 
super ports (Tables 8, 9, and 11). 
Policies which stimulate rail companies to abandon 
rail lines (rail abandonment scenario) and transfer 
prior corn exports to domestic alcohol processing 
plants (export and alcohol scenario) do· not signifi-
cantly increase transshipments relative to those of the 
baseline model and do not significantly increase total 
grain shipments (Tables 12, 13, 14, and 15). Policies 
which permit rail rates to increase by 203 (203 increase 
in rail rate scenario), barge rates to increase 203 and 30%, 
respectively (increase in barge rate scenarios), increase 
Ill) 
Ill) 
Total Shipments 
to Deficit lesions 
Truck 
Sarge 
Rail 
Single Car 
Multi Car 
Tram Load 
Total 
Total Shipments 
to Export Paints 
Truck 
Barge 
Rail 
Smgle Car 
Multi Car 
Train Load 
Total 
Total Shipments 
to Defldt Regions 
and Export Points 
Truck 
Barge 
Rail 
Smgle Car 
Multi Car 
Train load 
Total 
TABLE 12.-U. S. Grain Shipments by Mode of Transportation to Deficit Regions and Export P~n~1989/~ ---=-- =--=- .c:-=-
Polley Scenarios 
Export Scenarios transportation Scenarios 
Increase 20% 20% 30% 
5upef l!xpotts to Rail Barge Borge Rail 
Inc- Port Con- Padflc Rate Rate Rate Abandon-Baseline 
Estk ~• Exports struction Coast Increase lncrec>se Increase ment 
64 
73 
2,979 
2,175 
782 
22 
3,116 
701 
2,408 
4,041 
1,245 
697 
2,099 
7,150 
765 
2,481 
7,020 
3,420 
1,479 
2,121 
10,266 
217 
56 
3,175 
2,457 
713 
5 
3,448 
1,124 
3,959 
6,653 
2,371 
818 
3,464 
11,736 
1,341 
4,015 
9,828 
4,828 
1,531 
3,469 
15,184 
238 
174 
3,024 
1,889 
1,100 
35 
3,436 
573 
2,573 
4,088 
752 
772 
2,564 
7,234 
811 
2,747 
7,112 
2,641 
1,872 
2,599 
10,670 
169 
41 
3,763 
2,723 
1,018 
22 
3,973 
1,610 
1,538 
4,028 
1,892 
553 
1,583 
7,176 
1,779 
1,579 
7,791 
4,615 
1,571 
1,605 
11,149 
242 
59 
2,784 
2,110 
652 
22 
3,085 
404 
2,651 
4,096 
1,459 
581 
2,056 
7,151 
646 
2,710 
6,880 
3,569 
1,233 
1,078 
10,236 
(Million bu) 
64 
30 
2,957 
2,128 
806 
23 
3,051 
694 
1,789 
4,546 
1,443 
815 
2,288 
7,029 
758 
1,819 
7,503 
3,571 
1,621 
2,311 
10,080 
64 
27 
3,152 
2,217 
833 
102 
3,243 
694 
1,779 
4,461 
1,447 
804 
2,210 
6,934 
758 
1,806 
7,613 
3,664 
1,637 
2,312 
10,177 
64 
139 
2,999 
2,171 
806 
22 
3,202 
959 
2,386 
3,802 
956 
782 
2,065 
7,147 
1,023 
2,525 
6,801 
3,127 
1,588 
2,086 
10,349 
Alcohol Scenarios 
----
Grain Dec:Maso 
Produdlon Exports 
and and 
Alcohol Alcohol 
73 
209 
3,344 
2,494 
828 
22 
3,626 
674 
2,278 
4,095 
1,289 
653 
2,153 
7,047 
747 
2,487 
7,439 
3,783 
1,481 
2,175 
10,673 
79 
184 
3,571 
2,725 
824 
22 
3,834 
672 
1,976 
3,085 
1,145 
424 
1,516 
5,733 
751 
2,160 
6,656 
3,870 
1,248 
1,538 
9,567 
Increase 
Grain 
Storage 
183 
40 
1,941 
1,290 
629 
22 
2,164 
302 
1,579 
1,693 
744 
245 
704 
3,574 
485 
1,619 
3,634 
2,034 
874 
726 
5,738 
TABLE 13.-U. S. Corn Shipments by Mode of Transportation to Deficit Regions and Export Points, 1989/90. 
===---====--=-~-==---====--=====:::::=:=::::::::-=:====--=:=-=::-....::=._- ~ ::=:::..=__::__._----::--=-~-::==::::-:::::;;:::-_:=:::::::.:::;-~::=-:::::-
Scenarios 
----------·--·~-----~--------------~~--------
Export Scenarios 'transportation Scenarios Alcohol Scenarios 
---- ·-------
- - ---~---~ -- -~- ----
Increase 20"/. 20% 30"/. Grain Decrease 
Super Exports to Rail Barge Barge Rail Production Exports Increase 
Basel ina Increase Port Con- Pacific Rate Rate Rate Abandon- and and Grain 
Transportation Modes Estimate Exports struction Coast Increase Increase Increase ment Alcohol Alcohol Storage 
·---------~ -~--- -------------~---~---------------- --
Total Shipments 
to Deficit Regions [Million bu) 
~------~----
Truck 20 110 20 26 30 20 20 20 29 35 17 
Barge 61 44 61 30 45 21 17 124 197 172 29 
Rail 1,493 1,332 1,668 2,347 1,452 1,500 1,599 1,511 1,858 2,085 1,305 
Single Car 893 727 893 1,466 970 890 988 892 1,212 l ,443 812 
Multi Car 600 605 775 881 482 610 611 619 646 642 493 
Train load 
Total 1,574 1,486 1,749 2,403 1,527 1,541 1,636 1,655 2,084 2,292 1,351 
1\) Total Shipments 
(A) to Export Points 
Truck 29 145 992 29 29 29 280 2 
Barge 763 1,647 882 145 849 436 434 738 633 331 700 
Rail 2,879 4,857 2,790 2,535 2,794 3,096 3,114 2,653 2,933 1,923 1,136 
Smgle Car 858 1,102 193 510 464 434 450 107 402 258 208 
Multi Cor 600 643 567 503 472 722 722 636 556 327 245 
Train load 1,921 3,112 2,030 1,522 1,858 1,940 1,942 1,910 1,975 1,338 1,683 
Total 3,671 6,649 3,672 3,672 3,672 3,561 3,577 3,671 3,568 2,254 1,836 
Total Shipments 
to Deficit Regions 
and Export Points 
Truck 49 255 20 1,018 59 49 49 300 31 35 17 
Borge 824 1,691 943 175 894 457 451 862 830 503 729 
Rail 4,372 6,189 4,458 4,882 4,246 4,596 4,713 4,164 4,791 4,008 2,441 
Single Car 1,251 1,829 1,086 1,976 1,435 1,324 1,438 999 1,614 1,701 1,020 
Mult1 Car 1,200 1,248 1,342 1,384 954 1,332 1,333 1,255 1,202 969 738 
Train load 1,921 3,112 2,030 1,522 1,858 1,940 1,932 1,910 1 975 1,338 683 
Total 5,245 8,135 5,421 6,075 5,199 5,102 5,213 5,326 5,652 4,546 3,187 
TABLE 14.-U. S. Soybean Shipments by Mode of Transportation to Deficit Regions and Export Points, 1989/90. 
:~=~=:::.::::: .... :::::-:--:::~..:....-:::==-·=::::=::;;·--~-----
Policy Scenarios 
----------·-· --------···-
Export Scenarios 'transportation Scenarios Alcohol Scenarios 
- ---~--------
lncriiCISe 20% 20% 30"r. Grain Dec-
Super Exports to Rail Barge Barge Rail Production Exports Increase 
Baseline Increase Port Con- Pacific Rate Rate Rate Abandon- and and Grain 
Transportation Modes Estimate Exports structlon Coast Increase lncreose Increase ment Alcohol Alcohol Storage 
-------- ----------~----·-- - -------·------ -~~-~-----
Total Shipments 
to Deficit Regions (Million bu} 
-----------
Truck 11 1 11 110 11 11 11 11 11 11 133 
Barge 1 1 1 1 4 1 1 
Rat I 466 196 568 396 460 422 507 463 466 466 300 
Smgle Car 338 102 271 313 339 280 271 335 338 338 207 
Multt Car 128 94 284 83 121 142 156 128 128 128 93 
Tram lood 13 80 
Total 478 198 580 506 472 433 518 478 478 478 433 
1\) Total Shipments 
.,.. to Export Points 
Trutk 79 52 22 25 67 72 72 79 79 79 2 
Barge 894 943 936 642 894 717 709 891 894 894 593 
Ra1l 836 1,492 933 1,167 848 1,019 948 836 836 836 308 
Smgle Car 613 1,035 459 1,108 592 638 647 631 613 613 287 
Multt Car 53 121 135 6 60 54 54 53 53 53 
Tram Load 170 336 339 53 196 327 247 152 170 170 28 
Total 1,809 2,487 1,891 1,834 1,809 1,808 1,729 1,806 1,809 1,809 903 
Total Shipments 
to Deflclt legions 
and Export Pants 
Trutk 90 53 33 135 78 83 83 90 90 90 135 
Barge 895 944 937 642 895 717 709 895 895 895 593 
Rail 1,302 1,688 1,501 1,563 1,308 1,441 1,455 1,299 1,302 1,302 608 
Smgle Car 951 1,137 730 1 ,421 931 918 918 966 951 951 494 
Multt Car 181 215 419 89 181 196 210 181 181 181 93 
Tram load 170 336 352 53 196 327 327 152 170 170 21 
Total 2,287 2,685 2,471 2,340 2,281 2,241 2,247 2,284 2,287 2,287 1,336 
TABLE 15.-U. S. Wheat Shipments by Mode of Transportation to Deficit Regions and Export Points, 1989/90. 
Policy Scenarios 
Export Scenarios transportation Scenarios Alcohol Scenarios 
Increase 20% 20% 30"/o Groin Decrease 
Supet Exports to Rail Barge Barge Rail Produdion Exports Increase 
Baseline Increase Port Con- Pacific Rate Rate Rate Abandon· and and Grain 
Transportation Modes Estimate Exports strudion Coast Increase Increase Increase men! Alcohol Alcohol Storage 
---·----------
Total Shipments 
to Defii:it Regions 
---
(Million bu)__ 
Truck 33 106 207 33 201 33 33 33 33 33 33 
Barge II 11 112 II 13 9 10 II II 11 11 
Rail 1,020 1,647 788 1,020 872 1,035 1,046 1,025 1,020 1,020 336 
Single Car 944 1,628 725 944 801 958 958 944 944 944 271 
Multi Car 54 14 41 54 49 54 66 59 54 54 43 
Train Load 22 5 22 22 22 23 22 22 22 22 22 
Total 1,064 1,764 1,107 1,064 1,086 1,077 1,089 1,069 1,064 1,064 380 
1\) Total Shipments 
C1l to Export Points 
Truck 593 927 551 593 308 593 593 600 593 593 300 
Barge 751 1,369 755 751 908 636 636 757 751 751 286 
Rail 326 304 365 326 454 431 399 313 326 326 249 
Single Car 274 234 100 274 403 371 350 218 274 274 249 
Multi Car 44 54 70 44 49 39 28 93 44 44 
Train Load 8 16 195 8 2 21 21 2 8 8 
Total 1,670 2,600 1,671 1,670 1,670 1,660 1,628 1,670 1,670 1,670 835 
Total Shipments 
to Deficit Regions 
and Export Points 
Truck 626 1,033 758 626 509 626 626 633 626 626 333 
Barge 762 1,380 867 762 921 645 646 768 762 762 297 
Rat! 1,346 1,951 1,153 1,346 1,326 J .466 J .445 1,338 1,346 1,346 585 
Single Car 1,218 1,862 825 1,218 1,204 1,329 1,308 1,162 1,218 1,218 520 
Multi Car 98 68 Ill 98 98 93 94 152 98 98 43 
Train Load 30 28 217 30 24 44 43 24 30 30 22 
Total 2,734 4,364 2,778 2,734 2,756 2,737 2,717 2,739 2,734 2,734 1,215 
- - --~-------
corn produ< tion in o1der to manuf<tcture alcohol (pro-
dmtwn and <tkohol sccnarioJ. and allocate more grain 
for '>torag{· lstorag1• '>tcnario) decrea'>e the volume of 
grain tram~hipped among the grain 'urplus and deficit 
regions. fransshipmt·nts decrea!>e became the inueases 
in tr.m.,portation ratt.'s m·gate the need for multiple 
shipments by different transportation modes. Thi~ il> 
grain which is loaded direct!} onto cars and or barges 
for shipment to deficit au·as, avoiding additional han-
dling and transportation activitie~. The decrea1.e in 
transshipments for the production and alcohol scenario 
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i!> insignificant and is somewhat surprising as more 
total corn surpluses exist. Not surprising is the decrease 
in transshipments for the storage scenario, as most 
grain is l>tored within the area in which it is produced. 
Thus, wheat is no longer shipped by rail into the Lake 
States for barging to the ports. Since demand for all 
tramportation services declines for these latter five pol-
icy scenarios, transportation and marketing cost!> are 
decrea!>ed (Tables 12, 13, 14, and 15). 
For the baseline model, 765 million bushels or 7% of 
all shipments move by truck, 2.5 billion bushels or 24% 
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of the total moH' by barge, and 7.0 billion busheh or 
69% of the total mon' on the railroads: 49";, of all rail-
road shipments are hauled by single car rate~. 30% by 
train load. and ll% b) multi-car rates (fable'> 12 and 
16). The export scenario increases truck and barge 
shipments relative to rail shipment~ and substitutes 
train load shipments for multi-car shipments. The 
~uper port scenario also increases truck and barge traffic 
relative to rail movement~. but single car shipments 
decrease while multi-car and train load grain ship-
menu, increase. For the Pacific Coa~t scenario, grain 
transported on trucks increases significantly, barge traf-
fic declines significantly, and rail movements of grain 
increase modestly. The volume of grain moved on sin-
gle car rates increases significantly, grain movements 
via train load rates decrease significantly, while ship-
ments by multi-car rates decrease by only l% relative to 
the baseline model. The 20% increase in the rail rate 
scenario modestly increases barge shipments of grain 
relative to rail and truck shipments. In addition, more 
grain is shipped by single car rates and less is shipped by 
multi-car rates. As barge rates increase, grain shipments 
by rail increase and barge traffic declines. The rail 
abandonment scenario increases truck traffic and de-
creases rail traffic. Since single car rates are eliminated 
in the Corn Belt, more grain is transported via multi-car 
rates. The alcohol scenarios do not alter the distribu-
tion of grain shipments among the three modes of 
transportation significantly; however, a higher percent-
age of grain is transported on single car rates and less is 
transported on multi-car and train load rates. Finally, 
the storage scenario increases barge and truck ship-
ments relative to rail shipments and increases the per-
centage of grain transported on single and multi-car 
rates relative to the train load rates (Tables 12, I 3, 14, 15, 
and 16). The reasons for these changes in the impor-
tance of the transportation modes are examined in the 
next sections on grain shipments to deficit regions and 
grain shipments to export points. 
Grain Shipments to Deficit Regions 
by Mode of Transportation for the 
Baseline Model and Ten Polley Scenarios 
For the baseline model, total shipments of grain into 
the deficit regions including transshipments equal 3.1 
billion bushels for the baseline estimate. Of this total, 
I.6 billion bushels of corn are shipped from surplus 
regions to the deficit areas, 478 million bushels of soy-
beans and l.I billion bushels of wheat move between 
the surplus regions and the grain deficit areas (Tables 8, 
9, I 0, and II). Since a large supply of corn is produced 
in the U.S. and large quantities are processed into feed 
in the consumption areas, more than 50% of all domes-
tic grain shipments are corn movements (Tables 8 and 
11 ). Smaller quantities of wheat and soybeans are 
shipped among the areas because smaller quantities of 
these crops are produced, and relatively large quantities 
of soybeans and wheat are processed into meals, oils, or 
flour in the production areas and are shipped as a 
milled product, rather than being shipped as a raw 
grain. 
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G1am ;;hipment~ into the deficit areas increa<;e for the 
t'"-POrt s<enario and for the ;uper port, Pacific Coa<;t, 
rail abandonment, 30% increase in barge rates, corn 
pwduction increa,e and alcohol, and the export reduc-
tion and alcohol scenat ios. The differences m the 
volume of ~hipments into grain deficit areas are attri-
buted to the additional transshipments of grain to meet 
changing export demands, or the additional flow of 
grain in to the deficit areas to satisfy the additional 
demand for corn by alcohol processing plants. In con-
trast, shipments into the deficit regions decline when 
the storage and 20% rail and barge rate scenarios are 
introduced. For these latter three scenarios, transship-
ments among domestic grain surplus and deficit regions 
decline . 
For the baseline estimate. 3.1 billion bushels or 96% of 
the total grain shipments moved by railroad cars 
(Tables 12 and 17). Only 64 million bushels and 73 
million bushels of grain (2% of all shipments) are 
shipped by truck and barge, respectively, from the sur-
plus grain regions to the deficit grain areas. Rail is the 
predominant mode of transportation because of favor-
able rail rates and transportation routes. That is, rail 
rates into the deficit areas are less than the correspond-
ing truck rates and most demand centers are located on 
rail lines rather than on barge or river sites. The single 
rail car is the predominant mode of transportation, 
while large quantities also move via multi-car rates. 
Only small quantities (less than l %), moved via train 
load rates (Table 17). The latter rate option is not used 
because these rates are often not available to move grain 
from the surplus regions to deficit areas, and/or firms 
in the deficit areas have inadequate storage or receiving 
capacity to unload grain from trains. Changes in the 
rate structure and/or the receiving and storage capaci-
ties of the firms located in the deficit grain areas could 
alter this result by 1990. 
Most corn shipments into the deficit regions are also 
moving via rail; 893 million bushels are shipped by 
single car rates, 600 million are shipped by multi-car 
rate~, 61 million bushels move by barge, and 20 million 
bushels are shipped via trucks. Train load rates are not 
used to move corn into the deficit areas (Table 13). 
Soybeans are also primarily transported by rail, with 
338 million bushels moving by single car rates, 128 
million bushels via multi-car rates, 11 million by truck, 
and l million by barge (Table 14). Wheat shipments by 
rail equal l billion bushels, of which 944 million 
moved by single car rates, 54 million moved by multi-
car, and 22 million bushels moved by train load rates . 
Only 33 million bushels are transported by truck and 11 
million by barge (Table 15). 
With the exception of the export, super port, 20% 
increase in rail rates, and the storage scenarios, the 
percentage of grain shipments transported by mode of 
transportation to the grain deficit areas for most poli-
cies nearly equals the shipments for the baseline model 
(Tables 12 and 16). For all four scenarios, the volume of 
grain transported via truck and/or barge increases 
while the volume hauled on the railroad system de-
creases. Truck traffic becomes more important for the 
FIG. 5.-Corn shipment pat-
terns from grain surplus regions 
to grain deficit areas via railroads, 
1989/90: baseline estimate. 
FIG. 6.-Corn shipment pat-
terns from grain surplus regions 
to grain deficit areas via barges, 
1989/90: baseline estimate. 
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export and super port scenarios because of the mcrease 
in transshipments of grain among the domestic regions 
to meet the changing demand for grain exports. In 
addition, the construction of super ports permits more 
grain to be moved down the river to the Gulf ports. Not 
surpnsing, the 20% increase in rail rates transfers grain 
from the railroad to truck traffic. Since most consump-
tion centers are not located on rivers, grain cannot be 
transferred from the railroad system to barge lines to 
satisfy domestic demands. Finally, the increase in the 
volume of grain stored increases truck traffic relative to 
rail traffic because single railroad car transshipments 
from the North Plains to the Lake States are eliminated. 
That is, the increase in storage and the corresponding 
decrease in exports eliminate the need to transship 
grain from the North Plains area via the Lake States to 
the ports. 
For the baseline estimate, firms located in the North 
Plains and Corn Belt regions ship large quantities of 
grain into the deficit regions, with much smaller quan-
tities originating in the South Atlantic, Mid-South, 
Delta, Lake States, South Plains, and Pacific areas. 
Corn shipments to the Northeast, Mid-Atlantic, Mid-
South, South Atlantic, and South Plains grain deficit 
regions originate from the Corn Belt (Table 8 and Fig-
ures 5 and 6). In addition, grain elevators located in the 
NORTH DAKOTA 
----Barge 
---Truck 
South and the North Plams surplus grain producing 
regions ship corn mto the South. Finally, the North 
Plains region also ships corn into the Paofic and 
Mountain grain deficit regions. Most corn shipments 
into the South and Northeast are transported by rail, 
while all shipments into the West move by rail. A small 
quantity of corn moves down the Mississippi and Ten-
nessee rivers to grain deficit areas in the South. 
Most of the policy scenarios did not have a significant 
impact on the directional flow of corn. Noted excep-
tions include the rail abandonment scenano, as more 
corn is shipped by barge and truck into the South rela-
tive to the baseline scenario (Fig. 7). Further, the 30% 
increase in barge rate scenario increases the flow of corn 
from the South Plains surplus region by rail and dimin-
ishes the flow of corn by barge traffic down the nvers to 
the Southern grain deficit areas. Finally, the two alco-
hol scenarios significantly influence corn flow patterns 
from surplus corn producing areas to deficit regwns. 
For example, large quantities of corn are shipped by 
rail into the South, Northeast, and West and large 
quantities of corn are ,shipped by barge into the South 
(Figures 8 and 9). 
For the baseline estimate, soybean shipments into 
grain deficit areas and the number of shipment patterns 
are inconsequential relative to corn and wheat ship-
FIG. 7.-Corn shipment patterns from grain surplus regions to deficit areas via barge and truck 
transportation modes, 1989/90: rail abandonment scenario. 
30 
FIG. 8.-Corn shipment pat-
terns from grain surplus produc-
ing regions to deficit areas via 
railroads, 1989/90: export reduc-
tion and alcohol scenario. 
FIG. 9.-Corn shipment pat-
terns from grain surplus produc-
ing regions to grain deficit areas 
via barge and truck, 1989/90: ex-
port reduction and alcohol sce-
nario. 
NORTH DAKOTA 
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ments (Table 9 and Figure 10). Since most soybeans are 
processed in the region in which they are produced or 
flow to export points, only small quantities flow 
among regions in the Corn Belt and to processors 
located in the South. Nearly all shipments are by rail. 
Because the volume of shipments and the number of 
shipment patterns for soybeans are small, the alterna-
tive policies had little effect on the soybean flow pat-
terns. However, the rail abandonment scenario increases 
barge movements on the Ohio River in order to satisfy 
soybean processing demands in the South, and the 30% 
increase in barge rates causes more soybeans to move 
from the Corn Belt by railroad and less by barge. 
For the baseline estimate, wheat shipments to the 
South and Northeast also originate in the Corn Belt, the 
Lake states, and the South Plains production areas 
(Table 10 and Figures 1 I and 12). Because wheat proces-
sors in the Corn Belt require different varieties of wheat 
for processing flour, wheat originating in the Plains 
area also flows into the Corn Belt. Finally, small quan-
tities of wheat are shipped West from the South Plains 
and North Plains production regions. All shipments 
into the Northeast and West move on the railroad. Most 
wheat shipments into the South and Corn Belt also 
move on the railroad, but smaller quantities also move 
by barge into the South via the Mississippi and Tennes-
NORTH DAKOTA 
----Barge 
----Truck 
------Rail 
see rivers and into the Corn Belt via the Mississippi and 
Illinois rivers. Specifically, wheat is barged from the 
Lake States to Illinois, Missouri, and Iowa; barged from 
Kansas into Missouri, Illinois, and Tennessee; and 
barged from Nebraska to Alabama. These flow patterns 
are not significantly altered when the policy scenarios 
are intruded. The one exception is the 20% increase in 
rail rates which causes more wheat to flow from the 
Plains surplus grain area into the Northeast. 
Grain Shipments to Export Points 
by Mode of Transportation for Baseline 
Model and Ten Polley Scenarios 
For the baseline model, 7.2 billion bushels of grain 
are shipped to eight export points (Tables I I and 12). 
Of this total, 3. 7 billion bushels of corn (51% of all grain 
exports) are shipped from surplus regions to export 
points; 1.8 billion bushels of soybeans (25% of all grain 
exports) and 1.7 billion bushels of wheat (24% of all 
exports) also flow to export (Tables 13, 14, and 15). 
Shipments of corn exceed the combined shipments of 
wheat and soybeans because there is a relatively large 
supply of corn, and some wheat and soybeans are pro-
cessed into flour, meal, and oil for export. 
Total shipments of grain to all export points are 
exogenously determined within the model. Thus, all 
FIG. 10.-Soy~ean shipment patterns from grain surplus producing regions to deficit areas for 
three transportation modes, 1989/90: baseUne estimate. 
FIG. 11.-Wheat shipment pat-
erns from grain surplus produc-
ing regions to deficit areas via 
railroads, 1989/90: baseline es-
timate. 
FIG. 12.-Wheat shipment pat-
erns from grain surplus produc-
ing regions to deficit areas via 
barge, 1989/90: baseline estimate. 
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differences in the volume of grain shipments to export 
points are due to rounding errors or to the specific 
policy scenario assumptions. The latter causes ship-
ments to increase for the export scenario and causes a 
decrease in total shipments for the export reduction and 
alcohol and storage scenarios. 
For the baseline estimate, nearly 56% of all grain 
exports, or 4 billion bushels of grain, move on the 
railroad. An additional 2.4 billion bushels (34% of all 
shipments) are transported via barge and 701 million 
bushels (I 0% of the total) are transported by trucks 
(Tables 12 and 18). When contrasted to the transporta-
tion data for domestic shipments, rail movements of 
grain are less important in the export market and barge 
and truck movements are more important. In addition, 
single railroad car traffic is less important for the export 
shipments relative to domestic shipments; 1.2 billion 
bushels or 31% of all rail exports move on the single car 
rate. Train loads of grain are the most significant, mov-
ing 2.1 billion bushels or 52% of all rail shipments. The 
least important rail rate is the multi-car rate, where only 
697 million bushels are hauled, equaling 17% of all 
exports (Tables 12 and 18). 
More grain moves to export via barge routes and train 
load rates relative to domestic shipments because most 
export points are on rivers and train load rates to export 
points are quoted. As pointed out in the domestic 
shipment section of this paper, neither of these are 
significant factors for domestic shipments. Truck traf-
fic is somewhat important in the export market because 
of transshipments where grain is loaded on trucks and 
then onto barges, and because some grain is transported 
short distances from interior origins in the Corn Belt to 
Lake ports and from interior points in the South to 
ports located on the Atlantic and Gulf Coasts. The 
diversity of shipments between the domestic demand 
points and the export sites is consistent with those 
findings from prior surveys (5, 9. 10). 
With the exception of the export scenario, most poli-
cies impact the percentage of grain moved by transpor-
tation mode. Although there was an increase in demand 
for transportation services for the export scenario, the 
percentage of grain moved by transportation mode did 
not change relative to the base model (Tables 12 and 
18). However, an examination of railroad shipments 
indicates that the percentage of single car shipments 
increases to 36%, that multi-car shipments decrease to 
12% of the total, and that train load shipments remain 
unchanged at 52% of the total relative to the baseline 
model (Table 18). In contrast to the export scenario, the 
super port and Pacific Coast scenarios did not increase 
the demand for transportation services; however, each 
scenario modifies the percentage of grain moved by 
transportation mode. For the super port scenario, rail 
shipments remain unchanged while truck shipments 
decline to 8% of all shipments and barge shipments 
increase to 36% of all shipments. In addition, rail ship-
ments by single car rates decline to 18% of all rail ship-
ments, multi-car shipments of grain increase modestly 
to 19%, and train load shipments increase significantly 
to 63% of all rail shipments (Tables 12 and 18). Since all 
super ports are located on barge lines and rail sites 
which have train load rates, the model minimizes the 
cost by selecting these two transportation options to 
move grain from surplus producing regions to export 
points. For the Pacific Coast scenario, the percentage of 
grain transported on trucks increases significantly to 
22% of all shipments, barge traffic declines to 22% of all 
shipments, and rail traffic as a percentage of all ship-
ments remains unchanged. In addition, the percentage 
of grain transported by single car rates as a percentage 
of all rail shipments increases significantly to 46% of the 
total, while shipments of grain by multi-car and train 
load rates decline to 14% and 40% of the total, respec-
tively, relative to those of the baseline model (Tables 12 
and 18). Changes in the grain flow patterns to the West! 
Coast eliminate some of the barge traffic and train load 
shipments. The latter occurs because train load rates are 
typically unavailable for transporting grain from the 
Corn Belt to the West, a factor which could change by 
1990. 
The increase in rail rates by 20% relative to those of 
the baseline model did not change the demand for 
transportation services. In addition, this scenario does 
not decrease the percentage of grain transported by rail 
to export points relative to the baseline scenario; how-
ever, truck shipments decline to 7% of the total and 
barge shipments increase to 37% of all shipments 
(Tables 12 and 18). This scenario also alters shipments 
of grain by type of railroad rate, increasing single car 
shipments to 36% of the total while decreasing multi-
car shipments to 14% of the total and train load ship-
ments to 50% of all railroad shipments. By re-examining 
the domestic shipments, it may be observed that this 
scenario primarily affects selection of modes within the 
domestic grain deficit sector. For the two barge scenar-
ios, truck shipments as a percentage of total shipments 
remained unchanged while barge shipments declined 
to 25% of the total and railroad shipments increased to 
65% of all shipments. The percentage of total shipments 
by rail (single, multi-car, or train load) is relatively 
consistent with that reported for the baseline model 
(Tables 12 and 18). Obviously the increase in barge rates 
causes the model to substitute rail shipments for barge 
shipments. The rail abandonment scenario increases 
the volume of grain moved on trucks to 13% of the total, 
while rail shipments declined to 53% of the total and 
barge shipments remained unchanged relative to the 
baseline model. Since single car rates are deleted from 
the Corn Belt, grain shipments are transferred from 
single rail cars to multi-car and train load rates. For example, 
grain shipments as a percentage of total rail shipments 
decline to 25% for single car rates and increase to 21% of 
the total for multi-car and 54% of the total for train load 
rates (Tables 12 and 18). 
The total demand for transportation services for the 
production and alcohol scenario remains unchanged 
relative to the baseline model, while the demand for 
such services decreases when the export reduction and 
alcohol scenario is introduced. For the production and 
alcohol scenario, truck shipments as a percentage of all 
shipments are unchanged relative to the baseline model, 
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the percentage of shipments by barge decrea~oes to 32% of 
the total, and rail shipments increase to 58% of the total 
(Tables 12 and 18). The distribution of shipments by 
type of rail rate is comparable to the di~tribution for the 
baseline model (Table 18 ). For this scenario, barge traf-
fic becomes less important relative to rail shipments 
because more grain is shipped to grain deficit regions 
relative to export points. Since most grain deficit 
regions do not ha\.e access to barge facilities, the model 
minimizes cost by transporting grain to the alcohol 
plants via the railroad. For the export reduction and 
alcohol scenario, truck shipments as a percentage of the 
total increase to 12%, barge shipments are unchanged, 
and rail shipments decline to 54% of all shipments rela-
tive to the baseline scenario. In addition, single car 
shipments increase to 37% of the total rail shipments, 
while multi-car and train load shipments decline to 14% 
and 49% of the total, respectively (Table 18). These 
changes seem somewhat surprising relative to those for 
the previous solution. However, a smaller quantity of 
grain is now available to meet the respective demands, 
gram exports are reduced, and most demand centers are 
closer to the supply of surplus grain. The latter permits 
the model to ship more grain via truck and single car 
rates to minimize all transportation costs. 
Because more grain is stored and less is transported to 
export points, the demand for transportation services 
decreases when the storage scenario is introduced. 
Further, the percentages of grain transported by truck 
and rail to export points decline to 8% and 48% of the 
total, respectively, while barge shipments increase to 
44% of the total relative to the baseline model. Finally, 
single car rail shipments as a percentage of all railroad 
shipments increase to 44% of the total, while multi-car 
and train load rate shipments decline to 14% and 42% of 
the total, respectively (Tables 12 and 18). 
For the baseline scenario, firms located in the Corn 
Belt, Lake States, North Plains, South Plains, Delta, 
Mid-South, Mid-Atlantic and South Atlantic grain 
surplus regions shipped grain to the eight export points 
(Table 11 ). Corn shipments to export points originated 
in three areas-the Corn Belt, Lake States, and North 
Plains surplus grain producing areas (Table 8). Illi-
nois, Indiana, and Ohio supply corn to the Lake, Atlan-
tic, and Gulf ports. All shipments to the Atlantic move 
by rail, while shipments to the Lake ports move by rail 
and truck modes. Barge shipments of corn to the Gulf 
ports originate in the Corn Belt and the Plains grain 
surplus producing regions (Figures 13 and 14). These 
grain flow patterns change when the policy scenarios 
are introduced. For the Pacific Coast scenario, less corn 
flows by rail from the Corn Belt to the Atlantic and Gulf 
ports, less corn flows by barge from the Corn Belt and 
Plains surplus regions to the Gulf ports, while rail 
shipments to the Pacific Coast originate in Texas and 
the Lake States grain surplus producing regions (Fig. 
15). The increase export scenarios also alter the corn 
flow pattern. Railroad shipments to Atlantic ports orig-
inate in the South as well as in the Corn Belt, rail 
shipments to the Lake ports originate from the North 
Plains area, the Lake States, and the Com Belt, while 
FIG. 13.-Corn shipment pat-
erns from grain surplus regions to 
export pomts via railroads, 1989/ 
90: baseline estimate. 
FIG. 14.-Corn shipment pat-
ems from grain surplus regions to 
export points via barge and truck 
transportation modes, 1989/90: 
baseline estimate. 
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FIG. 15.-Corn shipment pat-
erns from grain surplus regions to 
export points via railroads, barge, 
and truck transportation modes, 
1989/90: Pacific coast scenario. 
FIG. 16.-Corn shipment pat-
erns from grain surplus regions to 
export points via railroads, 1989/ 
90: increase export scenario. 
NORTH DAKOTA 
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FIG. 17.-Corn shipment pat-
ems from grain surplus regions to 
export points via barge and truck 
transportation modes, 1989/90: 
increase export scenario. 
FIG. 18.-Corn shipment pat-
erns from grain surplus regions to 
export points via railroads, 1989/ 
90: super port scenario. 
NORTH DAKOTA 
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the numbers of barge routes to the Gulf ports increase 
from the Plains areas, Lake States, Corn Belt, and the 
South (Figures 16 and 17). In contrast to the above two 
export scenarios, the assumptions underlying the super 
port scenario cause all shipments to flow to the Atlan-
tic, Gulf, or Pacific Coast ports. All Atlantic port 
exports originate out of the Corn Belt and move on the 
railroad system, while Gulf port corn exports originate 
in the Corn Belt, Lake States, and Plains surplus grain 
producing regions and are transported on the railroad 
and barge system (Fig. 18). 
Since the 20% and 30% increases in barge rate scenarios 
transfer corn from barge routes to the railroad system, 
the corn flow patterns change as more corn is shipped 
by railroad from the Corn Belt to the Atlantic and Gulf 
ports, more railroad routes emerge from the Plains sur-
pi us regions, and fewer barge routes are used to transfer 
grain from the Corn Belt and Plains regions to the Gulf 
ports (Figures 19 and 20). The 20% increase in rail rates 
has little impact on the transportation system and flow 
pattern for transporting corn to export points, while 
the rail abandonment scenario decreases the number of 
railroad routes from the Corn Belt to the Gulf ports and 
increases the number of barge routes which originate 
out of the Corn Belt and Plains areas and terminate at 
the Gulf port. Further, the alcohol scenarios have 
limited effect on the corn flow patterns to the ports. 
However, the decrease in volume for the corn export 
and alcohol scenarios does decrease then urn ber of barge 
routes which originate within the Plains, Lake States, 
and Corn Belt and terminate at the Gulf ports. Finally, 
the storage scenario reduces the volume of corn ship-
ments to all ports, but routes are not significantly 
altered. 
For the baseline scenario, soybean shipments to 
export points originate in seven areas - the Mid-
Atlantic, South Atlantic, Mid-South, Delta, Corn Belt, 
Lake States, and North Plains grain producing regions. 
Most shipments (55%) originate in the Corn Belt, while 
the Delta and Lake States regions ship an additional 
13% and 11% of all shipments, respectively. The remain-
ing 21% of all shipments to export originate from the 
other four grain producing regions (Table 9). All ship-
ments to the Atlantic port move by rail and originate in 
the Corn Belt and South; shipments to the Lake ports 
move by truck and rail modes and originate in the Lake 
States and Corn Belt grain producing regions; ship-
ments to the Gulf move by rail and barge modes and 
originate in the Corn Belt, Lake States, Plains, and 
South; and soybean shipments to the Pacific port move 
by rail, originating in the Lake States (Figures 21 and 
22). 
The soybean grain flow patterns also change when 
the policy scenarios are introduced. For the Pacific port 
scenario, the number of railroad and barge routes orig-
inating in the Corn Belt and terminating at the Gulf 
ports decreases while the number of similar routes to 
the Pacific port increases. The increase in export and 
super port scenarios increases the number of railroad 
and barge routes originating in the South and terminat-
ing at the Gulf ports (Figures 23, 24, 25, and 26). The 
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20% and 30% increases in barge rate scenarios also 
increase the number of rail routes originating in the 
South and terminating at the Gulf, and reduce the 
number of all barge routes. In addition, the 20% increase 
in rail rate scenario did not alter the number of rail 
routes or barge routes, but more truck routes appear in 
the South and terminate at Gulf ports. Finally, the rail 
abandonment scenarios do not have a significant im-
pact on the number or type of transportation routes, 
while the storage scenario reduces the number of routes 
and directional flow of soybeans. Small quantities of 
soybeans are shipped by rail to the Atlantic Coast from 
the Corn Belt and South, and small quantities move by 
rail to the Gulf from the South. Larger quantities are 
shipped by barge from the Corn Belt and South to the 
Gulf ports. 
For the baseline model, wheat shipments to all export 
points originate in six grain producing regions -
South Plains, Lake States, Corn Belt, Delta, Mid-South, 
and North Plains. Approximately 46% of all shipments 
originate in the South Plains area, 31% in the Lake 
States, and 12% in the Corn Belt. The remaining 11% of 
all shipments originate in the other three production 
areas (Table 1 0). All shipments to the Atlantic ports 
move by railroad and originate in the Corn Belt. 
Exports to the Lake ports originate in the Corn Be It and 
are transported by rail and truck. Shipments to the Gulf 
ports originate in the Corn Belt, South, Lake States, and 
Plains regions and are transported on the railroad and 
barge system. Finally, shipments to the Pacific ports 
move by rail and originate in Texas (Figures 27 and 29). 
Since the volume of wheat shipped to the Pacific port 
does not increase for the Pacific Coast scenario, ship-
ment patterns and distribution of shipments among 
transportation modes are not changed. However, the 
introduction of other policy scenarios does change 
these variables. For example, the super port scenario 
increases the number of rail shipments and alters the 
grain flow pattern, as wheat shipments to the Atlantic 
ports originate in the Lake States and South, as well as 
in the Corn Belt. The number of rail shipments to the 
Gulf decreases as more grain moves on train load rates 
and less moves via single car rates. The number of barge 
routes to move grain into the Gulf ports also declines. 
Shipment patterns to the Pacific ports remain unchanged 
(Figures 29 and 30). The introduction of the increase 
export scenario does not alter the number of transporta-
tion routes or t:he grain origin areas; instead, more total 
wheat shipments occur. 
The 20% increase in rail rate scenario has a major 
impact on the number of rail and barge shipments and 
the grain flow patterns for wheat. The Atlantic ports 
acquire rail shipments of wheat from the Plains area as 
well as the Corn Belt. Rail shipments into the Gulf 
ports do not change; however' barge shipments into we 
Gulf Ports originate in the Lake States, Plains areas, 
Corn Belt, and South. The shipment pattern and trans-
portation modes do not change for wheat movements to 
the Pacific ports (Figures 31 and 32). Predictably, the 
barge rate scenario increases rail shipments, decreases 
barge shipments, and alters grain flow patterns (Fig-
FIG. 19.-Corn shipment pat-
ems from grain surplus regions to 
export points via railroads, 1989/ 
90: 20% barge rate increase sce-
nario. 
FIG. 20.-Corn shipment pat-
erns from grain surplus regions to 
export points via barge and truck 
transportation modes, 1989/90: 
20% barge rate increase scenario. 
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fiG. 2'1.-soybean shipment 
patterns trom grain surplus re-
gions to export points via rail-
roads. '1989/90: baseline estimate. 
NORTH DAKOTA 
FIG. 22.-soybean shipment 
patterns from grain surplus re-
gions to export points via barge 
and true\<. transportation modes, 
'1989/90: baseline estimate. 
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FIG. 23.-Soybean shipment 
patterns from grain surplus re-
gions to export points via rail-
roads, 1989/90: increase export 
scenario. 
FIG. 24.-Soybean shipment 
patterns from grain surplus re-
gions to export points via barge 
and truck transportation modes, 
1989/90: increase export scenar-
io. 
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FIG. 25.-Soybean shipment 
patterns from grain surplus re-
gions to export points via rail-
roads, 1989/90: super port sce-
nario. 
------· 
FIG. 26.-Soybean shipment 
patterns from grain surplus re-
gions to export points via barge 
and truck transportation modes, 
1969/90: super port scenario. 
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FIG. 27 .-Wheat shipment pat-
terns from grain surplus regions 
to export points via railroads, 
1989/90: baseline estimate. 
FIG. 28.-Wheat shipment pat-
terns from grain surplus regions 
to export points via barge, 1989/ 
90: baseline estimate. 
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FIG. 29.-Wheat shipment pat-
terns from grain surplus regions 
to export points via railroads, 
"1989/90: super port scenario. 
FIG. 30.-Wheat shipment pat-
terns from grain surplus regions 
to export points via railroads, 
"1989/90: super port scenario. 
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FIG. 31.-Wheat shipment pat-
terns from grain surplus regions 
to export points via railroads, 
1989/90: 20% increase rail rate 
scenario. 
FIG. 32.-Wheat shipment pat-
terns from grain surplus regions 
to export points via barge and 
truck transportation modes, 1989/ 
90: 20% increase rail rate sce-
nario. 
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ure~ 33 and 34). The rail abandonment scena1io has 
nnly limited impact upon ~hipment patterns and 
modes. Finally, the storage scenario reduces the number 
of rail shipments and alters the directional flow of ba1ge 
movements. 
Grain Storage for Baseline Estimates 
and Ten Policy Scenarios 
Since g1ain is shipped to deficit regions and export 
points throughout the year and is stored or "carried 
over" into the following crop year, firms must store 
grain after the harvest to meet future demands. To 
simulate this important marketing function, the model 
stores grain through two time periods, July to Decem-
ber and January to June. 10 What follows is an examina-
tion of the volume of grain stored by time period, 
region, and firm for the baseline estimates and the ten 
policy scenarios. 
The bushels of grain stored in the first period(] uly to 
December) are exogenously determined by the grain 
supply and demand constraints. That is, carryover into 
the second period (January to June) from the first 
period must equal the total supply of grain minus the 
demand for grain in the first period. For the baseline 
estimate, 5 billion bushels of grain are stored in the 11 
production regions during the first storage period; 46% 
of the total is stored in the Corn Belt, 22% is stored in the 
North Plains, 14% is stored in the Lake States, 5% is 
stored in the Delta, and 5% is stored in the South Plains. 
Only 8% is stored in the remaining six production 
regions (Table 19). Nearly 99% of the grain is stored by 
elevators within the regions in which the grain is pro-
duced. Less than l% is stored by processing firms and 
none is stored at export points or on farms. 11 In the first 
period, exporters acquire grain to meet first period 
demands and do not acquire grain for carryover to the 
second period. Since this model did not include grain 
storage for intra-regional shipments and processing 
demands or federal government subsidies for storing 
grain, farmers are not performing a significant part of 
national grain storage. 
Because large quantities of corn are produced and are 
shipped to export points and grain deficit regions rela-
tive to soybeans and wheat, approximately 54% of all 
stored grain is corn. In contrast, smaller quantities of 
soybeans (22% of total storage) and wheat (24% of the 
total) are stored. Most of the corn is stored in three grain 
production regions - the Corn Belt, Lake States, 
and North Plains; most of the soybeans are also stored 
in three regions- the Corn Belt, Delta, and Mid-South; 
while wheat is more evenly distributed among five 
regions - the Corn Belt, North Plains, Lake States, 
Delta, and South Plains areas (Table 19). 
The volume of grain stored and the regions within 
which it is stored change when the policy scenarios are 
introduced. However, grain elevators store more than 
10Storage in this model is for grain being traded in the nat1onal 
market. 
''This result occurs because storage capacity is not constrained at 
elevators. 
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99% of all grain in the fir~t time period lm a l! ;,c_enal io~. 
a finding which i-. comistent IelatiH· to the ba-,elim· 
estimate,. Fur the increa'e export scenario, the \olume 
of grain stored increase.;, to 6.~~ billion hu~htb, a z,,o;, 
increa~e relative to the ba&eline model (fable F!l. Thi~ 
increase occurs became grain surpluses and -.lnpments 
to export points increase for the export <;et~n<nio 1 elati\e 
to the baseline estimate (Table .5 ). l\lost grain is again 
stored in three regions - the Corn Belt, Lake State>, 
and :North Plains; however, the percentage of grain 
stored in these three regions declines relative to that 
stored in the other eight produ( tion regiom. For the 
individual graim, more corn is stored in the Lake States 
regions and less is stored in theN orth Plain' area; more 
soybeans are stored in the Delta, Mid-South, and :\lid-
Atlantic regions relative to the other production re-
gions; and more wheat is stored in the Lake States 
relative to the other production areas. This redistribu-
tion among regions occurs whenever more grain is 
stored and occurs in the regions in which additional 
grain surpluses appear. 
For the storage scenario, the volume of grain stored in 
the first time period also increases to 7.1 billion bushels, 
a 43% increase relative to the baseline estimate (Table 
19). This increase in stored grain is not surprising as 
export demands are diminished by .50% for this scenario. 
Most of the grain (86% of the total) is stored in the Corn 
Belt, Lake States, and North Plains area. Most of the 
corn and soybeans is stored in the Corn Belt, while most 
of the wheat is stored in the North Plains area. Like all 
other scenarios and the baseline estimate, 99% of the 
grain is stored in elevators and in the regions where it is 
produced. 
The volume of grain stored in the first period 
increases to 6 billion bushels for the production and 
alcohol scenario relative to the baseline estimate (Table 
19). This is a 21% increase in the volume of stored grain 
and occurs because more grain is produced to meet the 
increase in demand by alcohol processors; 80% of all 
grain is stored in the Corn Belt and North Plains areas. 
The Lake States are no longer a significant grain stor-
age area as transshipments decrease. Not surprising, 
most of the corn is stored in the Corn Belt while storage 
patterns for soybeans and wheat are unchanged relative 
to the baseline estimate. 
For the remaining seven scenarios, the volume of 
grain stored in the first time period equals the compa-
rable volume stored for the baseline estimate. Any differ-
ences are due to rounding errors (Table 19). In addition, 
grain is again stored at elevators and in the regions in 
which it is produced. Finally, most of the grain is stored 
in the Corn Belt, North Plains, and Lake States produc-
tion regions. 
For the super port scenario and the 20% increase in 
rail rate and barge rate scenarios, most changes in stor-
age patterns among regions are insignificant and are 
probably due in part to rounding errors. For the Pacific 
Coast scenario, the volume of corn stored in the Corn 
Belt increases significantly relative to the other produc-
tion areas, the volume of soybeans stored is more evenly 
distributed among the production regions, while wheat 
FIG. 33.-Wheat shipment pat-
terns from grain surplus regions 
to export points via railroads, 
1989/90: 20% increase barge rate 
scenario. 
FIG. 34.-Wheat shipment pat-
terns from grain surplus regions 
to export points via barge and 
truck transportation modes, 1989/ 
90: 20% increase barge rate sce-
nario. 
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TABLE 19.-Bushels of Grain Stored by firms for 11 Produdion Regions in the U. S. and Two Time Periods, 
1989/90. 
Time Periods 
July-December January-June 
------
Regions Com Soybeans Wheat Total Com Soybeans Wheat Total 
(Million bu) 
Baseline 
Estimates 
Northeast 
Mid-AtlantiC 44 44 21 21 
South Atlantic 2 44 2 48 
Mid-South 65 99 27 191 
Delta 4 220 32 256 13 13 
Corn Belt 1,508 616 148 2,272 225 237 462 
Lake States 525 33 140 698 
North Plains 519 22 570 1,111 24 262 286 
South Plains 3 21 225 249 18 18 
Mountain 6 2 8 
Pacific 42 30 72 
Total 2,674 1,099 1,176 4,949 225 313 262 
BOO 
Policy Scenario 
Increase Exports 
Northeast 3 3 
Mid-Atlantic 42 42 
South Atlantic 4 70 5 79 
Mid-South 123 168 32 323 
Delta 1 434 33 468 
13 13 
Corn Belt 1,972 602 166 2,740 195 220 
415 
Lake States 938 42 278 1,258 
North Plams 462 14 532 1,008 25 
75 100 
South Plains 28 296 324 31 
31 
Mountain 2 2 
Pacific 18 57 75 
Total 3,520 1,400 1,402 6,322 195 
289 75 559 
Super Port 
Construdion 
Northeast 
Mid-Atlantic 69 69 
South Atlantic 2 62 3 67 
Mid-South 61 84 27 172 
Delta 4 250 32 286 
13 13 
Corn Belt 1,634 588 156 2,378 220 
168 388 
Lake States 494 11 153 658 
10 10 
North Plains 424 19 669 1,112 
24 262 286 
South Plains 3 17 134 154 
19 19 
Mountain 6 2 8 
Pacific 42 42 
Total 2,670 1,100 1,176 4,946 
220 234 262 716 
Pacific Coast 
Northeast 
Mid-Atlantic 60 60 
22 22 
South Atlantic: 2 47 2 51 
44 44 
Mid-South 65 108 27 200 
1 1 
Delta 168 32 201 
13 13 
Corn Belt 1,892 474 148 2,514 
222 159 381 
Lake States 526 149 140 815 
4 4 
North Pia ins 140 75 570 785 
24 262- 286 
South Plains 17 225 242 
20 20 
Mountain 6 2 
8 
Pac:ific 42 30 
72 
Total 2,674 1,098 1,176 
4,948 222 287 262 771 
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TABLE 19 (Continued).-Bushels of Grain Stored by Firms for 11 Production Regions in the U. S. and Two 
Time Periods, 1989/90. 
= --------- --- ------ -----
Time Periods 
------- ----
J!:'IY:Decemb!_r _____ January-June 
lesions Com Soybeans Wheat Total Com Soybeans Wheat Total 
---- ----
(M111ion bu) 
---- ---- ------
20% Ra1l 
Northeast II II 
M1d AtlantJc 81 81 22 22 
South Atlantic 13 18 2 33 7 7 
Mtd South 65 106 39 210 3 3 
Delta 16 83 26 125 10 10 
Corn Belt 1,477 746 127 2,350 224 231 455 
Loke States 457 33 147 637 
North Platns 469 18 504 991 24 262 286 
South Platns 58 15 285 358 19 19 
Moun tam 7 5 12 
Pac1f1c 42 30 72 
Total 2,604 1,100 1,176 4,880 224 316 262 802 
20% Borge 
Northeast 
M1d-Atlant1C 81 81 22 22 
South Atlant1c 2 47 2 51 44 44 
Mtd-South 65 107 27 199 1 I 
Delta 2 243 32 277 13 13 
Corn Belt 1,566 498 151 2,215 224 138 352 
Lake States 519 34 140 693 
North Platns 467 74 567 I, 108 96 262 358 
South Platns 3 16 225 244 
Mounta1n 6 5 II 
Paclf1c 42 26 68 
Total 2,672 1,100 1,175 4,947 224 316 262 802 
30% Barge 
Northeast 
M1d-Atlant1c 82 82 21 21 
South AtlantiC 2 47 2 51 45 45 M1d·Atlant1C 65 108 27 200 
Delta 2 237 32 271 13 13 Com Belt 1,979 501 151 2,631 224 138 362 Lake States 176 33 140 349 
North Platns 397 75 567 1,039 97 262 359 South Platns 3 17 225 245 
Mountain 6 5 II 
Pac1ftc 42 26 68 
Total 2,672 1,100 1,175 4,947 224 314 262 BOO 
Rail Abandonment 
Northeast 
M1d-Atlanttc 61 61 22 22 South Atlanttc 2 61 2 65 
M1d-South 65 140 27 232 
Delta 5 284 32 321 13 13 Corn Belt 1,598 801 149 2,548 224 256 480 Lake States 435 43 138 616 
North Plams 518 24 570 1,112 24 262 286 South Platna 3 22 225 250 
Moun tam 6 2 8 
Paciftc 42 30 72 
Total 2,674 1A36 1,175 5,285 224 315 262 801 
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TABLE 19 (Continued).-Bushels of Grain Stored by Firms for 11 Production Regions in the u. s. and Two 
Time Periods, 1989/90. 
_ -------"------------ Tn:'l_~Perio"cl_s_" __ " __ -------
- _________ _July-Oecembe_r _______ _ 
Regions Corn Soybeans Wheat 
Production 
and Alcohol 
Northeast 
M1d-Atlant1c 
South Atlantic 
M1d South 
Delta 
Corn Belt 
Lake States 
North Plams 
South Plams 
Moun tam 
Pac1f1c 
Total 
Export and Alcohol 
Northeast 
M1d-Atlant1c 
South Atlant1c 
M1d-South 
Delta 
Corn Belt 
Lake States 
North Pia ms 
South P\a,ns 
Moun tam 
Pac1f1c 
Total 
Storage 
Northeast 
Mid-AtlantiC 
7 
20 
81 
68 
2,323 
302 
429 
9 
12 
131 
3,382 
7 
20 
63 
67 
1,804 
211 
343 
16 
12 
131 
2,674 
South AtlantiC 2 
M1d-South 61 
Delta 8 
Corn Belt 2,341 
Lake States 454 
North Plams 662 
South Plams 9 
Mounta1n 6 
Pac1flc 42 
61 
61 
140 
284 
801 
43 
24 
22 
1,438 
61 
61 
140 
284 
801 
43 
24 
22 
1,436 
68 
61 
132 
284 
1,033 
192 
97 
22 
Total 3,585 1 ,889 
2 
27 
32 
148 
140 
570 
225 
2 
30 
1,176 
2 
27 
32 
148 
140 
570 
225 
2 
30 
1,176 
2 
27 
32 
177 
33 
1,060 
260 
2 
1,593 
total 
7 
61 
83 
248 
384 
3 272 
485 
1,023 
256 
14 
161 
5,994 
7 
61 
83 
230 
383 
2,753 
394 
937 
263 
14 
161 
5,286 
68 
65 
220 
324 
3,551 
679 
1,819 
291 
a 
42 
7,067 
Corn 
224 
224 
218 
218 
l ,070 
158 
828 
2,056 
_ ___ ~(l!.'_':_CI.':Y_-~une: 
Soybean$ VVheat 
21 
13 
237 
24 
18 
313 
22 
13 
256 
24 
315 
26 
44 
1 
194 
649 
!90 
97 
20 
1,221 
262 
262 
262 
262 
5 
89 
B 
994 
1,097 
Total 
22 
13 
461 
286 
18 
799 
22 
13 
474 
286 
795 
26 
44 
2 
!99 
1,808 
356 
1,919 
20 
4,374 
------------------ -----------"----------" 
storage by region is unchanged relative to the baselme 
estimate. The 30% increase in barge rates significantly 
increases the volume of corn stored in the Corn Belt 
relative to that stored in other production regions. In 
particular, less grain is stored in the Lake States and 
North Plains areas as more grain is transported by rail 
and less is transported by barge for this scenario. In 
contrast to corn, fewer bushels of soybeans are stored m 
the Corn Belt while wheat storage patterns among 
regions are nearly unchanged relative to the baseline 
estimate (Table 19). 
The rail abandonment scenario has little effect upon 
the corn or wheat storage patterns among regions; how-
51 
ever, the quantity of soybeans stored in the Corn Belt 
increases significantly relauve to that stored in other 
regwns (Table 19). This change occurs because more 
soybeans are barged to export points from the Corn 
Belt. For the remaining export and alcohol scenarios, 
the volume of corn stored in the Corn Belt again 
increases significantly relative to that stored in other 
regwns. Since soybeans and wheat are not processed into 
alcohol, their respective storage patterns are unchanged 
relative to those of the baseline estimate (Table 19). 
The grain stored in the second period (January to 
June) or the carryover into the following crop year is 
exogenously determined by grain supply and con-
TABLE 20.-Total Bushels of Grain Processed into Flour, Mec~ls, Oil, and 
Alcohol by Region and U.S., 1989/90. 
::::. -·~.:--~=-·:::::::::-~..:::::-_::_:-::::::-::.-:::::-:----=:::;:;:-...::::::-:.:.:_~..:=":..~...:::=..~.::::::.::.:::::-·-·_";:".:=.::..._ -·-=-----~-===::::::::::::=--=-.:::-=- ...::::::...-:-::::· . .....:::._~ ____ -:· 
------~- ----
_______ Policy~-~~i_os ______________ 
All 
Production Export Other 
Baseline Increase and and Policy 
Regions Estimate Exports Alcohol Alcohol Scenarios 
--· --- _, ... _, _____ 
----------
--------------
(Millio..:!_ bu) ____________________ 
Corn 
Northeast 79 40 164 164 79 
M,d-Atiant.c 67 198 198 67 
South Atlant.c 145 51 177 177 145 
M1d-South 115 36 153 153 115 
Del~a 185 63 186 186 185 
Corn Belt 120 120 
Lake States 
North Plams 16 16 
South Pla1ns 183 36 197 197 183 
Mountam 188 48 213 213 188 
Poc1f1c 262 89 439 439 262 
Total 1,224 383 1,863 1,863 1,224 
Soybecns 
Northeast 
MJd-AtlantJc 
South Atlanttc 34 11 34 34 34 
Mtd-South 128 14 128 128 128 
Delta 12 1 12 12 12 
Corn Belt 259 101 259 259 259 
Lake Slates 
North Pla1ns 
South Pia 1ns 
Moun tam 
Pacif1c 
Total 433 127 433 433 433 
Wheat 
Northeast 68 17 68 68 68 
Mid-Atlantic ll 11 11 11 
South Atlant1c 10 2 10 10 10 
Mid-South 22 10 22 22 22 
Delta 1 1 1 
Corn Belt 30 25 30 30 30 
Lake States 6 I 6 6 6 
North Plains 
South Plams 
Mountain 11 11 11 11 
Pacific 
Total 159 56 159 159 159 
Total 
Northeast 147 57 232 232 147 
Mtd·Atlantic 78 209 209 78 
South Atlantic 189 64 221 221 189 
Mtd-South 265 60 303 303 265 
Delta 198 84 199 199 198 
Corn Belt 289 126 409 409 289 
Lake States 6 1 6 6 6 
North Plains 16 16 
South Plains 183 36 197 197 183 
Mountain 199 49 224 224 199 
Pacific 262 89 439 439 262 
Total 1,816 566 2,455 2.455 1,816 
52 
straints for the baseline estimate and the ten scenarios. 
Carryover for the baseline model equals 800 million 
bushels, of which 225 million bushels are stored corn, 
313 million are soybeans, and 262 million bushels are 
stored wheat (Table 19). All corn carryover is stored in 
the Corn Belt, most of the soybeans are stored in the 
Corn Belt, and all of the wheat is stored in the North 
Plains area. All grain is stored by elevators in the area in 
which it is produced. Again, the reader is reminded that 
this stored grain represents grain in the national grain 
pipeline and not grain held for reserves. 
Except for the storage scenario, the volume of grain 
stored and the storage patterns by regions for the 
remaining nine policy scenarios are comparable to that 
observed for the baseline estimate (Table 19). More 
grain is stored for the storage scenario; all corn is stored 
in the Corn Belt, North Plains, and Lake States areas; 
more of the soybeans are stored in the Corn Belt, while 
smaller quantities are stored in seven other regions; and 
large quantities of wheat are stored in the Corn Belt and 
North Plains regions. Again, the individual grains are 
stored in elevators within the regions in which they are 
produced. 
Grain Processing for Baseline Estimates 
and Ten Polley Scenarios 
The total quantity of processed grain and the quan-
tity processed by region are exogenously determined by 
the constraints for the baseline model and the ten policy 
scenarios. Since this analysis is limited to the national 
grain market, the demand for processed grain does not 
include intraregional shipments of grain and process-
ing demand. The reader is reminded that all intrare-
gional shipments and other related activities ar excluded 
from this analysis. Thus, the bushels of grain processed 
into flours, meals, and oils in this national analysis are 
less than the total processing demand which will exist 
for 1989/90. 
For the baseline model, 1.8 billion bushels of grain 
are processed into meals, flours, and/or oils .. of .this 
total, 1.2 billion bushels of corn are processed m e1ght 
different regions, 433 million bushels of soybeans are 
processed into meal and oil in four different regi?ns, 
and 159 million bushels of wheat are processed mto 
flour in eight different regions (Table 20). Totals pre-
sented in this table equal those presented in Tables 2, 3, 
4, and 5; however, the aggregation process used to 
develop Table 5 eliminates some details within regions. 
That is, the results in Table 20 provide more precise 
processing data by region. . . 
Not surprising is the increase in the processmg activ-
ity (number of bushels processed into products) when 
the alcohol scenarios are introduced. Further, the 
observed decrease in the processing activity is expected 
when the increased export scenario is introduced. The 
introduction of the remaining seven policy scenarios 
does not change the processing activity. 
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CONCLUSIONS AND IMPLICATIONS 
If production and marketing trends of the last decade 
prevail to the 1989190 crop year, the national gram 
marketing cost'i, transportation, storage, and firms' 
receiving and shipping costs in 1980 dollars may equal 
$5.6 billion or $0.57 per bushel of surplus grain.12 Since 
record corn, soybean, and wheat harvests are estimated, 
the structure of the national grain industry will likely 
change significantly by 1989/90. More elevators and 
processing firms will be required and more transporta-
tion and storage facilities must be provided. The cur-
rent grain receiving capacities of elevators and proces-
sors will be inadequate and transportation and storage 
bottlenecks will appear. Grain movements from sur-
plus grain producing regions to grain deficit areas fol-
low traditional grain flow patterns. Grain produced in 
the eastern Corn Belt (Ohio and Indiana) flows to the 
Northeast, the Southeast, and to the Lake, Atlantic, and 
Gulf ports. Grain produced in the western Corn Belt 
(Illinois, Iowa, and Missouri) flows to the above regions 
and export points and into the Southwest and Plains 
regions. Grain originating in the Plains areas flows 
West and Southwest and grain originating in the South 
moves to southern grain deficit regions and to the 
Atlantic and Gulf ports. There is no evidence from this 
analysis that these grain flow patterns will change; 
however, the introduction of a new rate structure or 
changes in barge traffic on alternative lines would alter 
this conclusion. 
Rail (single car and multi-car rates) continues as the 
dominant transportation mode for moving grain from 
surplus grain producing regions to grain deficit areas. 
Barge traffic and train load rates, on the other hand, 
continue to be the dominant mode for transporting 
grain to export points, while truck traffic is us~d for 
short hauls to grain deficit regions and export pomts or 
is involved in transshipments of grain. These observa-
tions should be tempered by the fact that transportation 
services are not constrained in the model. In addition, 
future changes in relative rates among transportation 
modes will alter these findings. 
All surplus grain will be stored within the regions in 
which it is produced. Future increases in transportation 
costs will ensure this finding. Since this investigation 
did not include federal storage subsidies (payments to 
farmers to store grain), farmer inconvenience cost for 
delivering grain to elevators at harvest time, or elevator 
storage constraints, nearly all of the grain is s~ored in 
elevators. The introduction of any of the above mto the 
analysis would transfer part of the storage activity from 
elevators to farms. 
Alternative policies do influence the decisions of 
investors who trade grain in the national grain market. 
Policies which increase the volume of exports induce 
investments in barge facilities relative to rail facilities 
and increase investments in storage facilities. Because 
additional bushels of grain are transshipped, invest-
120ther marketing costs, wh1ch are excluded from th1s analys1s, 
would add s1gn1f1cantly to the total and per umt marketmg costs 
ment'> in g1ain >hipping and re<eiving (apacitie~ of 
de\ator' mu:>t increa\e. Although the~e tran,,hipment~ 
call><' total marketing CO\h.to increa~e to .$7.1 billion. 
the u>'>t per ~urplm bu~hel dt·crea.,es to $0.55. During 
the 1970's, policit·~ were enacted which both expanded 
and embargoed c·xport!.. The nature of private invest-
men 1 was directed bv these contradictory policie'>. and 
the perfmm:mt e of the national market wa~ probably 
Jowt·red a~ a re,ult. If similar contradictory policies 
\hould prevail into the 1990\, ime>tors will continue 
to make inappropriate dcci,ions. 
Polide~ which initiate the building of super ports 
fawn inve~tments in raillacilities relative to barge facil-
itie~. In addition, more grain is transshipped, causing 
firms to invest more in grain shipping and receiving 
capacities while investmenb in storage facilities are not 
altered. Since thi~ policy also influences the flow of 
grain from surplus producing regiom to both deficit 
regions and export points, traditional customer rela-
tionships could be disrupted by a super port policy. 
Since the cost in 1980 dollars of handling, transporting, 
and transshipping grain from surplus regions to super 
ports is not significantly altered relative to the cost of 
shipping grain to traditional smaller ports, a study is 
required to determine whether or not the use of large 
ocean-going vessels would enhance the U.S. compara-
tive advantage in world markets. 
Policies which cause grain to exit the country through 
West Coast ports relative to the East Coast ports stimu-
late investments in both rail and barge facilities, but do 
not change investments in storage facilities. Because 
large quantities of grain are transshipped and alterna-
tive transportation routes and rates are selected, market· 
ing costs in 1980 dollars increase to $7.2 billion or $0.7 5 
per bushel of surplus grain. The added transshipments 
also require additional investments in grain receiving 
and shipping capacities of elevators. In the anticipation 
of such shipments to the West Coast, new sets of train 
load and multi-car rates should be negotiated by firms 
which are located in the Corn Belt and the Plains areas. 
Policies which separately and consecutively increase 
rail and barge rates or introduce the abandonment of 
rail lines do not significantly change the national mar-
keting costs. This result from the linear programming 
model occurred because a transportation mode with a 
relatively lower rate could be substituted for a second 
mode where the rate had increased. However, increases 
in fuel prices, other transportation costs, and deregula-
tion of the rate structure are causing all transportation 
rates to simultaneously increase; thus other studies are 
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req uirrd to estimate the impact of ~uch rate increases on 
LT.~. marketing costs and the li .S.'s comparative advan-
tage in the world grain market. Technical studies are 
also required to suggest alternative technologies for 
transporting grain in order to offset the upward spiral 
in transportation rates. To the extent that the relative 
rate increases in one transportation mode exceed com-
parable rate increases of the second mode, investment 
decisions to buy or rent transportation equipment will 
be affected, as well as locational decisions for the build-
ing of new firms. 
Policies which stimulate the production of ethanol 
alcohol from corn also significantly increase the na-
tional marketing costs, ranging from $5.2 billion to 
$6.2 billion or $0.58 per bushel of surplus grain to $0.60 
per bushel. The increase in costs is due in part to the 
inuease in production of corn and the change in trans-
portation routes and rates. These policies stimulate the 
demand for barge facilities relative to railroad facilities 
and increase the demand for storage space. Since all 
plants are located within regions based on a national 
survey rather than on economic logic, these findings 
may be insignificant if plants are located in other more 
economic regions. Additional analysis is required to 
determine the optimum location of alcohol plants rela-
tive to the supply of corn, transportation rates for mov-
ing corn from the surplus regions to processor demand 
centers, demand for alcohol, demand for distillers dried 
grain, and the transportation rates for moving alcohol 
and distillers dried grain to their final demand centers. 
Policies which increase the bushels of stored grain 
relative to shipments of grain to demand centers require 
that the grain industry build more storage. In addition, 
the demand for all transportation modes decreases as 
well as the demand for receiving and shipping capaci-
ties. Finally, marketing costs decrease significantly as 
the added cost from the storage activities is more than 
offset by the decrease in transportation cost. 
Based on these findings, it is obvious that the struc-
ture of the national grain industry will be significantly 
influenced by future policies. It is imperative that the 
indecisiveness and inconsistencies of the past be elim-
inated in order that optimum long-term investments 
can be made in the grain industry. For example, incon-
sistent poicies which stimulated exports in one period 
and embargoed them in another must be eliminated. 
Further, a national long-term storage plan and a con· 
sistent transportation policy should be developed. Fi-
nally, the decisions to process corn into alcohol should 
be carefully monitored and a long-term policy designed. 
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